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This report is a working document for

internal use by MTA. The content of this

report has not received final approval by

the MIA Board of Directors and therefore

the opinions, findings, and conclusions

expressed in this report should not be

construed as final information without

the consent of and verification by MIA.
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near Mr. Stankovsky:

The Engineering Report summarizes the results of the field investiga­
tion program and 0f the remedial action alternatives analysis. Remedial
actions for the Cavalcade Yard site as well as potentia; additional
tasks t~ be completed are recommended in this report.

We appreciate the opportunity to be of service to you on the first
two phases of this project and look forward to finalizing our work
associated with this important project.

Very truly yours.

July II, 1983

Houston Transit Consultants
2000 West loop South - 6th Floor
Houston
Texas 77027

Submitted herein are five copies of Volume 1 of our three-volume report.
for the Cavalcade Contaminant Survey performed for the proposed METRO­

'Stage One. Regional Rail System (RRS). This draft report includes both
Phase I and partial Phase 2 work as outlined by our proposals dated
January 27. 1983 and May 23. 1983. This project was performed in
accordance with our Contract/Work Authorization Numbers 06001-01-011
dated April 29, 1983 and .08001-01- dated
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1.0 PREFACE

The Cavalcade Contaminant Survey was undertaken by the project team of Camp
Dresser & McKee Inc. (COM) and McClelland Engineers, Inc. (MEl). Camp
Dresser &McKee provided technical and environmental services throughout
both phases of the project. McClelland Engineers served as the geotechni­
cal consultant and project administrator. This report is presented in
three separate volumes: Volume I - Engineering Report, A~pendix I - Health

~ and Safety/Sampling and Analytical Plan, and Appendix II - Analytical Data.
The key members of the project team are listed below:

1-1
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Shop

Safety

FUNCTWN

Project Manager
Project Chemist/Health and
Projected Administrator
Project Engineer
Field Scientist
field Scientist
Regulatory liaison
Project Geologist

ORuANIZATION

CD~l - Boston
COM. Boston
MEl - Houston
MEl - Houston
COM - Boston
CN, - Boston
COM - I.ustin
CDM - Austin

This stUdy was conducted in cooperation with the Houston Transit
Consultants (HTC) who provided information on the Cavalcade Yard and
facilities. The principal contacts within HTC on this study influde
Mr. Don Stankovsky and Dr. Cheng Ku.

kEMBER

David F. Doyle
Donald Muldoon
HlChael t.oggle
\o.illiam Tobin
Jef frey Gram
Paul Williams
kobert Brandes
liobert Kier
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A contaminant survey was undertaken at the Cavalcade Yard site to determine
the general extent of contamination present and to assess the suitability
for its intended use as a maintenance yard and metro transit station. The
results of the survey were used to formulate a Remedial Action Plan to
secure the site and to limit long-term adverse environment~l effects.

~ .
• It was found that the proposed tavalcade Yard site contains localized areas

of contamination from primarily wood pr~serving waste products. This study
was not intended to provide a detailed, ~omprehensive evaluation of the
site. The objective was to develop a general assessment of the environ­
merta 1 qua I ity. Addit i ona I areas of contami nat i on may be present at loca­
tions not investigated during this study.

Th~ field investigation program concentrated on an evaluation of the
shallow soils to a depth of about 10 ft and the shallow groundwater aquifer
unverlying the site. Both the shallow soils and the aquifer were found to
ha~e been contaminated at localized areas. The field program also dis­
clcsed some potential waste disposal areas that may require future removal.

A 9roundwater observation program was initiated to determine the direction
of ground~ater flow and the potential for off-site migration of contami­
nants. It was demonstrated that although the shallow sound aquifer extents
Off-site, no detectable concentrations of contaminants were found to be
leaving the site under the current hydrogeologic conditions.

A oeep observation well was installed to a depth of about 200 ft into the
sh~llowest aquifer known to be currently used for domestic groundwater sup­
pIles which based upon available information was not contaminated. The
purpose of the well was to determine if the surficial contaminants had
migrated into known groundwater resources. Deeper off-site production
wells were also sampled. It was demonstrated that there were no indica­
tions that wood preserving waste products had migrated from the site into
the groundwater supplies.

Results of this study have not b~en completed. Work on the project was
terminated during the course of the investigation. Additional work is
required to complete the contamina1t survey. Recommendations are given on
the remaining tasks to be completed.

Remedial action alternatives were evaluated with respect to mitigating
adverse environmental effects due to contaminated water encountered during
construction activities and the contaminated source materials~ The recom­
mendations are included in this report.

2·1

ll\

\0

o
o
o
o

000065



. ,
. ". . .

. " '. . ~.. . . ...

3.0 I~TRODUCT!G~

3.1 General

Houston Transit Consultants (HTC), under a contract to the Metropolitan
lransit Authority of harris County (Metro), is currently engaged in a pre­
liminary design study for transit development within Harris CQunty, Texas.
The proposed METRO-Stage One, Regional Rail System consists of three

!. segments (1) West Corridor - Wilcrest to Webster, (2) Central Business
~ District - webster to Interstate 10, and (3) ~orth Corridor - Interstate 10

to Crosstimoers. There are 17 stations'located at approximately one-mile
intervals along the 18.2 mile alignment. A maintenance and storage
facility is also planned near Cavalcade Street along the North Corridor.
Plate 3-1 Shows the general alignment of the proposed METRO-Stage One.
Regional Rail System.

3.2 Cavalcade Yaroand Shop

The proposeo Cavalcade Yard is located in north Houston between the exist­
109 Houston Belt and Terminal (HBST) Railroad Passenger Main on the west
border and the HBST Railroad Freight Main on the east border, near the 2000
block of Cavalcade Street. ,Jhe site vicinity map is shown on Plate 3-2.
Originally, the facility was to extend about one-half mile north of
Cavalcade to Interstate 610 and about one-half mile south of Cavaicade to
the north property line of Merchants Fast Motor lines. The proposed site
location was subsequently moved to the south, but is still bordered on the
east and west by HBST Railroad. The current north border coincides with
Cavalcade Street and the south border coincides with Collingsworth Street.
Plates 3-3 and 3-4 respectively sho~ the original and current facility
layouts.

The proposed Cavalcade Yard a~d Shop includes a variety of facilities
inclUding provlsions for f~ture facilities. A list of the planned struc­
tures inclUdes:

(a) a two-story operations and maintenance of way facility with an
inspection pit;

(b) a two-story vehicle maintenance shop consisting of rail car service
bays, several inspection pits, loading dock, and a traction power
SUbstation;

(c) proposed and future trackage;

(d) a car washer facility with sump pits;

(e) access roads with paved parking areas;
~

(f) materials storage areas;

(g) a yard tower;

3-1
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(h) a retention area; and

(1) a microwave tower.

In addition, the Cavalcade Station is to be located north of Cavalcade
Street. bordering on the ~est side of Maury Road. The Cavalcade Station
wi 11 be connected by an underground pedestrian tunnel serving the parking
area west of Maury Road.

~ 3.3 Reconnaissance Stud}

During December 19B2, McClelland Engineers performed a reconnaissance geo­
technical stUdy for the proposed Cavalcade Yard site, before the site was
relocated. McClelland Er,lneers Report ~umber 0182-0282, Volume VII, dated
May 20, 19B3, included gereral soil conditions and prelimina~y foundation
recommendations for the current facil~ty layout.

Durin9 the investigation, creosote odo~ were detected by the field inves­
tigators at some of the boring locations. Several soil and groundwater
sanlples were collected aCd Subsequently analy2ed for naphthalene and
phenanthrene - indicator COmpOunds of creosote. Results of the tests are
included in Appendix II - Analytical Data. Based on the test results and
review of available aerial photographs, it was determined that the
Cavalcade Yard site was potentially contaminated with creosote wastes from
wood preserving and treat 1 ng operations formally conducted at the site. On
December 29, 1982, recom~endatlons were made that an additional investiga­
tlon be performed to assess the extent of the contamination proolem and its
potential impact on development of the site.

3.4 Project Approach

The Cavalcade Contaminant Survey was organi2ed into three major phases.
Phase 1 included a general site reconnaissance based on the original
facility layout with the objective of identifying potentially ha2ardous
wastes at selected locations throuQhout the site. Phase 2 consisted of a
detailed investigatiof. to oeter~ine the hydrogeologic characteristics of
the site and to identify additional contamination in ti,e areas of the
proposed structures. Phase 2 work occurred after the 'acility layout was
revised. Phase 3 was to inclUde construction supervision and on-Site
monitoring during the remeOial program. This last pha!.e will be completed
at a later date.

This report includes the ~ork performed under Phase 1 and Phase 2. During
the course of the Phase 2 fleld investigation. all work was terminater In
the Regional Rail System and we were therefore instructed to terminat. the
study. The actual scope of work completed is described in more detail in
Section 6. Recommended future investigations are given in Section 9.

3.5 Report format

The results of this study are submitted in a three-volume ttport: Volume I
- Engineering Report, Appendix I - Health and Safety/Sampling and
Analytical Plan, and Appendix II - Analytical Data. Volume I includes
pertinent descriptions of the historical review. field investigation, an
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environmental site evaluation, and the proposed remedial action plan.
Preliminary remedial recommendatio~s have been included based on interpre.
tation of the analytical data, TDWR requirements, and anticipated construc­
tion. Amore detailed and thorough report on the sampling and analytical
procedures and health and safety aspects has been incorporated into a
second volume for clarity. Appendix II contains results of all of the
analytical tests performed.
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4.0 HISTORICAL REVIEW

The historical review of the Cavalcade Yard site was divided into three
parts: deed research, interviews, and aerial photographs. The objective
of this review was to identify where wood preserving activities were pre­
viously located at the proposed site and to determine where their wastes
might have been disposed. The purpose of this review was to obtain infor­
matirn to assist in strategically locating a limited number of samples to

1 assess the general extent of contamination. ..

This historical review focused on a 63~acre tract of land that is generally
triangular in shape. This study tract is bounded on the 'south by
Collingsworth Street. on the east by the Missouri Pacific Railroad, on the
west by Maury Road, and on the north by Interstate 610.

4.1 Deed Research

houston Transit Consultants (HTC) furnished a copy of the deed which trans­
ferred ownership of the Koppers property on Collingsworth to Merchants Fast
Motor LInes in 1962. This deed made mention of other recorded deeds giving
volume, page number, and year. With this deed as a starting point, a
search was undertaken to uncover past ownership and land use of the study
tract.

The southern portion of the study tract has had a history of land use
involving WOOd treating operations prior to those of Koppers Company, Inc.
flational Lumber and Creosoting Company acquired ownership of part of the
study tract along Collingsworth Street in 1911. They apparently were 'n
operation at this site until 193B when they became 0 subsidiary of the Wood
Preserving Corporation. Then, the Koppers Company acquired ownership in
1940 and remained in operation there until 1962.

lhe limited deed research did not disclose any information pertaining to
wood treating operations north of present.day Cavalcade Street. The cIty
directories were also checked, however, no records of creosoting operations
were discovered.

4.2 Interviews

Interviews were conducted with Koppers Company personnel, adjacent and
or-site property owners. and local residents. Conversations with repre­
sentatives from the Koppers Company indicate that they operated two facil.
ities located adjacent to Collingsworth Street. Their wood preserving
operations areas were primarily located at the present-day office of
Merchants Fast Motor lines. Product storage areas were located to the back
or north end of their property. A second Koppers operation, their Coal Tar
Products Division, was located adjacent to the east side of the wood pre­
serving operations. This site roughly corresponds to the present~day ltta­
tion of Palletized lrucking Inc. It is believed that the Coal tar Products
Uivision processed various wood preserving compounds including creosote and
pentach1oropheno1 (PCP).

4-1
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Some information was obtained indicating that wood treating and preserving
operations were conducted by another company north of Cavalcade Street. As
previously mentioned, this information was not verified from the deed
research. According to koppers representatives, a smaller operation was
situated just north of present-day Cavalcade Street. This operation pre­
sumably involved a dipping process whereby lumber was treated by placing

~ into an open vat or pit containing unkno~n preserving compounds. This
o~eration was verified by an interview with a former employee who worked
there during the 1950s.

Aaaitional interviews with nearby property owners and residents indicate
that smaller-scale creosoting operations were common practices with the
railroads. A few residents stated that"these type of activities took place
along the HBSl Railroad Freight Main bordering the east property line,
north of Cavalcade Street. Representatives of H1C also indicate that both
railroad mains were built ill the late 1800s.

4.3 Aerial rhotographs

A review of available aerial photographs was undertaken to supplement and
ver'fy information from the deed research and interviews. )nterRretation
of thi s materi a1 wa si nst r~lTo~nta1. ~ '2. -' dX".!.UJi ngjlolinillLMeaS of sus­
pected wood tr!,!~it!~L activities and in developing a preliminary sampling

~Fb!Jram-.--Several aerfdl 'photographs-,were obtained for the study inclUding
coverage for the years of 1944, 1953, 1957, 1964, 1966, 1972, and 1973.
lhe primary source of photographs was the U.S. Department of Agriculture in
Salt Lake City, Utah. 1hese photographs were enlarged to a sca~e of 1 in •
• 400 ft. lwo private sources were also obtained, landis Aerial Surveys
for the 1966 photographs and Wilson/Baldwin Aerial Surveys for the 1972
photographs. lhese photographs were reproduced to a scale of about) in••
1000 ft.

1944 Photograph. lhe 1944 aerial photograph revealed that the Koppers
Company operations were limited to the southern end of the study tract.
1heir main treatment and processing areas appear to be"ocated adjacent to
Collingsworth Street, bordered on the east and west by the railroad mains.
Most 01 the material storage areas were located towards the back of the
property or north of the operations areas. The total area of activity
occupied approximately 46 acres. The northern most extent of activity was
about 500 ft south of present-day Cavalcade Street. An undeveloped
trian.ular-shaped area of approximately 19 acres was located at the
northwest corner of the tract south of Cavalcade Street. No activity was
observed in the tract north of Cavalcade Street. Large trees and dense
vegetation are evidence that these undisturbed afeas had been vacant for
several years.

1953 Photograph. The 1953 aerial photograph revealed some significant
changes since 1944. The operations areas were still located at the south
end of the tract, with the main storage areas located to the north. The
Mobil Oil Compary ~as shown to occupy about 10 acres along the east border
of the stUdy tract, extending to Collingsworth Street. The northern most
extent of activity was still about 500 ft south of present~day Cavalcade
Street. lhe undeveloped area south of Cavalcade was similar to the one
shown in the 1944 aerial photcgraph.

4-2
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A decrease in activity in the north tr~rt was observed. The materials
storage areas in the north tract were not present. However, a new feature
was observed. A triangular-shaped, dark-colored structure was identified
at the former operations area. This feature was particularly suspicious
because of its proximity to the suspected wood preserving oper.tfons areas
and because its dark contrasting color suggests it may contain liquids or
standing surface ~ater.

1964 Photograph. lhe 1964 aerial photograph showed changes primarily in
the south tract a~'er the Koppers operations were closed and moved to a
site near Hardy Road and Crosstimbers Street. The two suspected disposal
areas identifed in the 1957 photograph were still present in 1964. A
trucking company (presumably Merchants Fast Motor lines) occupied the
Koppers o?erations yard at the south end of the tract. Approximately
7.5 acres in the southern section of the tract were paved by the trucking
lines. The northwest section of the tract was still undeveloped. Some
industrial activity was also present at the southeast portion of the site.
lhis activity is probably the resu1' . another trucking company developing
the site. lhis orea also coincides with the present-day location of
Palletized Trucking.

The activity areas in the north tract were somewhat more pronou~ced

indicating increased activities from 1953 to 1957. Additional roads and
increased storage areas were observed. The general locations of the sus­
pected wood treating activities in the north tract remained north of
present-day Cavalcade Street •

1957 Photograph. The 1957 aerial photograph showed some additional
features. The major activity areas in the south tract (south of present­
day Cavalcade Street) were generally situated in the same locations as
shown by the 1944 and 1953 photographs. However, a dark-colored, rec­
tangular shaped feature was located in the undeveloped area about 900 ft
south of present-day Cavalcade Street. This feature was approximately
IOO-ft wide and IS0-ft long and had the appearance of being man-made. The
contrasting dark color may represent standing surface water (i.e., pond or
pool) or foreign materials. In addition, a light-colored, circu1ar-sllaped
feature was located about 50 ft east of the suspected pond. This second
feature was approximately 60 ft in diameter and may represent an area where
the soil was excavated or where foreign materials were placed. Both of
these features are suspected of being disposal areas for the wood preserv­
ing operations.

4-3

The areas of most significant change in 1953 were located north of
Cavalcade 5treet. This north tract is about 9 acres in Size. Most of the
vegetation was removed throughout the entire north tract. Several areas of
activity were present at the southern end of the north tract and along the
railroad bordering on the east. In general. most of the operations areas
tend to be situated along the south border and the materfals storage areas
tend to be located along the east border. Several areas of disturbance, as
noted by light and dark contrasting ground colors, were noted adjacent to

~ the materials storage areas. These disturbed areas may represent waste
disposal areas from the wood preserving operations.
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1966 Photograph. lhe 1966 aerial photograph was almost identical to the
1964 photograph. No significant changes were observed in the north tract.
one additional feature was identified in the south tract near present-day
Cavalcade Street. This dark-colored, rectangular shaped area was approxi­
~ately 50-ft wide and 200-ft long and was located near the two suspected
~isposal areas first identifed in the 1957 aerial photograph. It is
believed that this feature may not be related to any on-site ~isposal

practices on the south tract because no wood treating act~vities were
observed after 1962. This feature may represent a low lying area subject
to isolated flooding.

1972 and 1973 Photographs. The 1972 and 1973 aerial photographs show some
additional commercial development. Cav.alcade Street now extends between
tne north and south tracts. Another trucking company (presumably Transcon
Trucking lines) is located on the south side of Cavalcade and Occupies part
ct the undeveloped portion of the site 1dentified in previous aerial photo­
Graphs. An additional building was constructed on the north side of
Cavalcade Street near the area where the triangular-shaped, dark-colored
feature was identifed in the 1964 aerial photograph. little evidence of
.rev10us wood treatlng activities was observed in the so~th tract. A
14.5 acre fleld separated the two trucking companies and occupied roughly
tne midole one-third of the south tract.

4.4 SIte Reconnaissance

Representatives from McClelland Engineers and Camp Dresser ~ McKee visited
the site on January 25, 1983. The purposes of this reconnaissance were to
oeserve evidence of past wood preserving activities and to check fOr indl­
catIOnS of surficial contamination.

Approximately the middle one-third of the site is vacant and has apparently
remained undeveloped since Koppers moved in 1962. The current owner of
this parcel is Merchants Fast Motor lines which was formerly Meridian
Transport Company. Some evidence of previous wood preserving activities
was observed in this vacant tract. Most of the access roads and materials
storage areas'are overgrown with vegetation. However, there are several
small areas where abandoned treated cross ties and rubble have been piled.
These areas are primarily scattered along the south and east borders of the
vacant tract. Most of the area north of Cavalcade Street where previous
wood preserving operations were located has been filled.

Some minor evidence of surficial contamination was also observed. Visual
inspec'tion of the site drainage ditches disclosed some areas at the south
end of the site with contrasting black-colored sediments. The drainage
d1tch located along the southeast border of the site, parallel to the rail­
road tracks, was visibly stained with dark-colored petroleum products. An
oil slick was also present in areas where the ditch contained standing
water. Oil spillage was noted about 100 to 200 ft west of the ditch, at
Palletized Trucking Inc. In addition, a lime sludge disposal facility is
currently located adjacent to railroad tracts on the east border of the
site. This facility contains random piles of lime sludges Ind open ponds
covering over 3 acres. Because the waste materials have encroached off of
the property, the Texas Department of Water Resources (TDWR) has taken
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action again~t the o~ner. Thi~ di~po~al area wa~ al~o present on a11 of
the aerial photographs studied subsequent to 1944.

4.5 Area land U~e

The present day land use of the propo~ed Cavalcade Yard site is predomi­
nantly commerCial. Merchants fast Motor lines and Pallet~zed Trucking

, Inc., are trucking companies presently operating at the sduth portion ofI,
~ the site adjacent to Colling~worth Street. Tran~con Trucking line~ i~

another trucking COmpany pre~ently operating at the north portion of the
sIte adjacent to Cavalcade Street. An open field with no land development
is situated between the two trucking companies and occupies approximately
the middle one-third of the tract. Plate 4-1 show~ the current property
Ohner~ for the present site locatIon. Plate 4-2 shows the current property
Ohners for the original ~ite location.

The areas surrounding the site are mixed residential, commercial, and
Industri~l. Old. established. low-income neighborhood areas surround the
seneral site area. Tile c1ose~t residential area is located on Maury Road
a~d borders along the we~t property line. Commercial busine~ses are
f"imarily located along the major roadways inclUding Cavalcade Street.
Jensen Drive, Collingsworth Street, and State Route 59.

loe immediate area of the site has had a history of industrial development.
Served by two major rail lines since the late 1800s, thi~ location has
s~rported a variety of 'rdustries. The following list includes known
industrIeS that once operated or currently operatIng in the ared.

1. Rendering Plants
2. liquid Fertilizer Company-
3. Chemical Companies-
4. Metal Processing Plants·
5. Metal Recycling Plants·
6. liquid feed Plant-
7. ~ood Treating and Preserving Facilities
8. Cotton Seed Oil Plant
9. Industrial Gas Manufacturing Plant­
10. Metal Castings Plants-

Industries marked with an asterisk (-) denote firms that are known to be
currently operating in the site area.
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5.0 SITE CONDITIONS

This section describes the general conditions at the proposed Cavalcade
¥6rd site. Information was obtained from previous studies conducted by
McClelland Engineers and published references. The general site conditions
form the basis of the findings and recommendations presented ,in subsequent
sections.

!:. 5.1 Site Description

The proposed Cavalcade Yard site is located in north Houston as Shown on
Plate 3-1. The site covers an area of approximately 66 acres and is
bounded between the Houston Belt and Terminal (HBST) Railroad Passenger
Haln and Freight Main. Originally, the Cavalcade Yard location was to
extend north to Interstate 610 but was subsequently shifted south. The
current north and south boundaries are ~avalcade and Collingsworth Streets.

The proposed site is partially developed. Transcon TrUcking Lines occupies
roughly the no-thern one-third of the tract. Merchants Fast Motor Lines
ara Palletized Trucking occupy roughly the southern one-third of the tract.
The remaining middle one-third is undeveloped a~d consists of an open field
and several small wooded areas.

5.2 5011 Conditions

5011 condltions at the original site location were previously investigated
durlng the course of the Reconnaissance Study for the Cavalcade Yard (see
McClelland Engineers Report ~o. 0182-0282. Volume VII. dated May 20, 1983).
Flfteen soil borings were drilled to depthS ranging from 15 to 80 ft.
Plate 5-1 presents the locations of these borings relative to the current
facl1ity layout. ~o borings were drilled at the southern portion of the
current site location because of site access problems. Plates 5-2a and
5-2b show a generalized soil profile depicting the soil conditions
throughout the site based on the reconnaissance borings. A legend to the
terms and symbols used on the generalized soi I profiles is Shown on
Plate 5-3.

The soil borings made during the Reconnaissance Study for the Cavalcade
Yard generally disclosed four distinct soil strata. Although there are
some variations in strata elevation and thickness, the following gener­
alized soil strata appear to be continuous throughout the site.

Stratum Depth , ft Oescript ion

I o - 2 fi 1\ : Silty fine S1>NO

II 2 ~ 10 Soft to very stiff sandy CLAY and
clayey SAND

]II 10 - 20 Medium dense to very dense fine SAND
IV 20 - 80 Very stiff to hard CLAY and silty CLAY

with sand and silt layers

5-1
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The interpretation of the general subsurface conditions is based on soil
and groundwater conditions observed only at the boring locations. This
information has been USed as the basis for subsequent analyses and recom.
mendations. Soil and groundwater conditions may oiffer at locations not
investigated by borings. Additional soil borings are required to investi­
gate the subsurface conditions at the sl'uthern portion of the site. If
variations in subsurface conditions are disclosed by future investigations
or during construction, a reevaluation of the recommendations may be neces·
ury.

5.3 Regional Hydrogeology

The geologic strata underlying the Cavalcade Yard site consist principally
of interbedded sands. silts, and clays of the Beaumont Formation. As shown
on Plate 5-5. these sediments were deposited in fluvial (river) and deltaic
en~ironments during the Pleis~ocene Epoch. Clay ~nd silt soils pr~do~iEaJle
in the upper 200 to 300 ft Of the Beaumont ':.!>rmatio.l!. layers of sand

5·2

Stratum III consists of a shallow sand layer, typically located about
10 ft below ground Surface. The thiCkness of the shallow sand layer varies
across the site from about 5 to 10 ft. Based on the reconnaissance
borings, the shallow sand layer appears to be present throughout the site.
In adoition, soil borings along Cavalcade Street (refer to section 6.2)
inaicate the shallow sand layer extends off-site. Plate 5-4 presents the
interpretation of the regional extent of the shallow sand layer .in the area
of the site. This illustration was prepared from information obtained from
the kistorical StUdy, Peconnaissance Study, Cavalcade borings, and Texas
Oepartment of kighway borings. The exact location of this sand layer was
not identified and may therefore extend beyond the boundaries shown on
Plate 5-4. The unshaded area shown on Plate 5-4 represents the portion of
the shallow sand layer believed to extend west from Irvington Street, but
not confirmed from the soil borings.

Typical sand layers common to the Texas Gulf Coast area usually contain
various amounts of SIlt. ~s a result, permeability estimates of coarse­
grained deposits will largely depend upon the silt cont,nt. B~<~d an

,experience .w.ith---!>-imi4cfjti1t, the ~stil\lated permeabili.t~..llt..Jl1L.s..!'~llo"
~_I1L1.-~.i!£l!!.'~ximat.fh..l(L_ cruls.pc. This value can vary by several orders
of magnitUde and should therefore be used only as an approximate value.

Four soil borings were previously located near the southern portion of the
current site location as shown on Plate Sol. Three of these borings
(R~·lO. R~-ll and P~-12) were drilled during the Reconnaissance Study fDr
the ~orth Corridor and were presented in McClelland Engineers Report
ho. 0182-0282, Volume VI, dated May 10, 1983. These borings are designated
~ith an "R~" prefix. The additional soil boring located near the southern
portion of the site (~-5) was inclUded in the Historical Data Study for
~ilcrest to Intercontinental Airport. This boring is labeled with an "~"

prefix and was presented in McClel)and Engineers Report No. 0181-0546,
Volume I, dated May 27, 1982. The information from the four previous soil
borings indicates that the general subsurface conditions near the southern
portion of the site are similar to those disclosed throughout the remainder
of the tract. However, additional boring information is required to verify
the actual subsurface conditions.
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Little White Oak Bayou trends along a general north-south direction about
one mile west of the site. Little White Oak Bayou drains south to White
Oak Bpyou which empties into Buffalo Bayou. Hunting Bayou trends in a
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contours in the site
Both plates show that

......__._--_._-_._---------_._---------_._--_.-

Plates 5-6 and 5-7 show the general ground surface
area for the years of 1922 and 1967. respectively.
the site slopes very gently to the southeast.

Little White Oak Bayou provides regional drainage to the west of the site
and Hunting Bayou provides drainage to the east of the site. Plate 5-4
shows the approximate location of these two bayous. It can also be seen
that the shallow sand layer present at the site appears to intersect both
bayous. However. a hydraulic connection between the sand layer and the
bayous has not yet been established.

The predomi nance of clay and si 1t soil sin the upper part of the Beaumont
Formation and the southeast~ard dip of the geologic strata serve to act as
a confining layer for the Chicot Aquifer. 1hi~odu~~artesia~-9rQund­

~.f~i1illns in theChicot Aquifer. The limited sandlayers in the
u~Der Beaumont Formation are considered too discontinuous to allow effec­
tIve recharge to the deeper aquifers.

5.~ Surface Drainage Features

SIte surface drainage consists of two ~ain features. The developed areas
occupied by the trucking companies contain a system of ditches. storm water
inlets and catch basins to convey runoff into the storm sewer system. The
unaeveloped portion of the site is poorly drained. Ditches are mainly
located along the east and west property borders and parallel to the rail­
road lines. ~o significant drainage features are present throughout the
interior of the undeveloped tract. Generalized drainage flow paths are
shown on Plate 6-1. The ground surface elevation throughout the site is
about (1 52. The average ground surface slope is less than 0.1 percent.

frequently occur as thin. discontinuous deposits of rather limited extent.
T.icker. more continuous sand deposits Occur in the deeper parts of the
Beaumont Formation and in the upper part> of the underlying lissie
Formation. However. based on published geologic reports. the lissie
Formation outcrops several miles north of the site area.

The lissie Formation and the lower Beaumont Formation are commonly used
sources of groundwater supplies in the Houston area, althDugh their yields
are generally considered two small for major exploitation~ The deeper

t sands from the Chi cot and Evangeline Aquifers, located over 1000 feet deep.
are high yield aquifers used for major groundwater supplies.

The strata of the Beaumont Formation generally dip to the southeast towards
the Gulf of Mexico. Thus. the sediments exposed at the surface become pro­
gressively younger toward the coast. The regional dip of the strata and
t~e presence of the interbedding of the sands and clays result in consider­
acle influence on the regional hydrogeology of the Houston area. Based on
p~Dlished geologic literature, the principal areas of groundwater recharge
fer the Chi cot and Evangeline Aquifers (i.e .• lissie Formation) occur sev­
eral miles north of the site area.
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ge~eral east-west direction and is located about one-half mile east of the
site. Both Buffalo Bayou and Hunting Bayou flow directly into the Houston
5hip Channel.

5.5 Production Water Wells

An inventory of water wells located in the site vicinity was conducted to
identify the locations of potential groundwater supplies. Several agencies
were contacted for information including the United State~ Geologic Survey •

• Texas Department of Water Resources, and the Harris-Galveston Coastal
~ ~ubsidence District. Several wells were located within a two-mile radius

of the site. Plate 5-8 sho~s the appro~imate locations of water wells
still in operatic". It should be noted that many of the records published
by the agencies ~ere found to be outdated and incomplete. Additional wells
~ay exi..st near the~_i.t;"e_tb.at_do,n.ot appear on ~~at~5-B.

Three common strata used for groundwater supplies in the site area were
identified. The uppermost aquifer is located about 170 to 220 ft below
ground surface. This formation does not rlave a high yield and is therefore
restricted to primarily domestic use. Th~ second aquifer is located
approximately at depths of 450 to 600 ft. This aquifer is used mostly for
inaustrial purposes. The third aquifer is located typically below 1000 ft
and is used primarily as a drinking water supply for the City of Houston.

5.6 Surface Faults

The Pecore Fault is the only known mapped active fault in the vicinity of
the Cavalcade Yard site. The fault trends approximately east-west and
intersects the land surface just north of Cavalcade Street. The approxi­
mate location of the Pecore Fault in the site vicinity is shown on
Plate 5-9. The fault location is also shown on Plate 6-1 relative to the
proposed facility layout. Information pertaining to the fault location was
obtained from McClelland Engineers Report ~umber 0181-0546-2, dated
September 3D, 1982. The predicted annual differential movements across the
fault were about 0.4 inches vertical and 0.1 inches horizontal.

Generally. faults in the Houston area serve as partial hydrogeologic bar­
riers for groundwater movement. Permeable strata may be pertially offset
by relatively impermeable strata. Thus, isolated portions of the ground­
water aquifer may nave differing hydrogeologic characteristics due to
active fault movements. The extensive withdrawal of groundwater and
petroleum supplies in the greater Houston area and resulting land sub­
sidence has resulted in accelerated fault movements during the past 40 to
50 years.

5-4
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6-1
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NUMBER COMPLETED

5
2
4

13
16
12

1
3

Sediment Sampling
Surface ~ater Sampling
Surficial Soil Sampling
Soil Borings
Subsurface Soil Sampling
Shallow Observation Wells
Deep Observation Well
Production Well Sampling

Soil Borings. soil boriogs were used to obtain the subsurface ,oil samples
throughout the site and also to identify the extent of the shallow sand
layer.

6.0 SITE INVESTIGATION

As previously m~ntioned. the site investigation program was not completed
because the project was terminated during the course of the study. The
following listing includes the tasks completed during the investigation.
Section Y contains recommendations on additional tasks required to complete
the stUdy. .

This section is organized into two main discussions. first, a description
of the slte investigation program is presented. This includes the objec­
tlves and details of the work performed. The Second discussion covers the
sa~plln9 program. This portion includes the objectives, sampling identifi­
catl0n, and the sampling procedures. Also presented is a brief interpre.
tation of the analytical results.

6.2 Site Investigation Program

The Cavalcade ~ard site investigation program covered a variety pf tasks.
The primary objective was to determin~ the site's suitability fOl the pro­
posed land use. This required a general assessment of hazardous waste
contaminatl0n at the site. The site investigation included suspected areas
identified during the HIstorical Review (Section 4) and the proposed loca­
tions of future construction.

6.1 Introduction

The Cavalcade Yard site investigation was conducted in two phases of work.
Phase 1 score of work was designed to provide information on the extent and
types of contamlnation at selected locations throughout the site. As dis-

• cussed in Section 3.4, Phase 1 was conducted based on the eriginal facility
! layout. The investigation did not include a 20-acre area at the south end

of the current facility layout. Phase 2 SCOpe of work included exploration
for contamination at the proposed areas of future structures. Phase 2 was
conducted based on the current facility layout but was terminated before
completion. .
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Si~teen sample borings were collected at various locations to obtain soil
sacnples for analytical testing. Disclosure of visually contaminated soils
or noticeable odors was documented in the field. Plate 6-1 shows the
approximate locations of the subsurface (deep) soil samples. These loca­
tioms were based on suspected wood treating operations and disposal areas
and were consecutively numbered, using a "CAV-SL" prefix. Section 6.3
explains in detail the sample identification system. Seven soil borings-at

, the southern portjon of the site ".Ier? Jlot.LOlIlpl-€t~d -&e(;iI1¥.;f sf prllper{-y
!!. access problems. Ther,efore, -the saropl ing sequeoce ,.sbowllon.PJate 6-1 does

not inclucle the follohing locations: .cAV-S1.",OB._rn~.sL-09,CAV.SL-ll,
CAV-5L~12. CAV~5L-13, CAV-SL-15, and CAV-SL-17.

The three sample borings conducted during Phase 1 (CAV-SL-03 to CAV-5l-05)
were advanced with a marsh buggy-mounted rotary drilling rig. The borings
were advanced to a depth of 40 ft using standard wet rctary drilling prac­
tic~s. ho drilling muds or polymers were used other than pure bentonite.
Cohesive soil samples generally obtained, continuously to a depth of 10 ft,
and at 5-ft intervals thereafter. The samples were obtained by hydrauli­
caP} pushing a 3-in diameter, thin-walled tube. Selected soil samples
were carefully trimmed and packaged under the supervision of the field
Scientist. Detailed sampling procedures are discussed further in
Section 6.3. All of the boreholes were subsequently sealed with a non­
shrink, cement grout upon completion.

The thirteen sample borings for Phase 2 were advanced primarily at the
prorosed building locations. The borings were advanced to a dep~h of 10 to
15 ft, or about 5 ft below the anticipated foundation excavation depths.
The Phase 2 borings were drilled with a medium-duty, truck-mounted rotary
drilling rig using dry augering techniques. ho drilling fluids or recir­
culation of drilling muOs were employed. Soil samples were generally
obtained at 5-ft intervals USing a 3-in diameter, thin-walled tube. All
Phase 2 soil samples were properly identified and placed into storage. No
analytical tests were assigned. All of the boreholes were subsequently
sealed with a non-shrink, cement grout upon completion.

Precautions were taken to reduce the possibility of cross-contamination
between boring locations. All drilling equipment was thoroughly steam­
cleaned and washed with a methanol solvent between each sample location.
In addition, equipment and utensils used to collect the soil samples was
also cleaned with a methanol solvent between each samp1ing interval.

Boring logs were prepared for all of the subsurface sample borings and are
presented on Plates 6-2 to 6-17. A key to the terms and symbols used on
the boring logs is presented on Plate 6-46. Each boring log identifies the
sample location coordinates and ground surface elevation as well as all of
the samples selected for testing or storage. In addition, air monitoring
was ~erformed as part of the Health and Safety Program (see Appendix I).
Air monitoring was conducted using a portable HNU photoionizer meter. The
HNU readings taken on the soil samples are recorded in units of parts per
million (ppm) on the boring logs.

As mentioned in Section 5.2, thirteen soil borings were advanced along
Cavalcade Street to aid in determining the east-west boundary of the shal­
low sand layer. Information from the Historical Study and Reconnaissance
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StUdy ident Hied the general north-south boundaries of the shallow sand
1ayer.

Plates 6-32a through 6-32e show the approximate boring locations along
Cavalcade Street. The soil borings were drilled at approximately 300-ft
intervals from Irvington Street to Hardy Road and at approximately 500-ft
intervals to Hunting Bayou. No borings were drilled where previous borings
were located as referenced 00 Plates 6-32a to 6-32e. The Cavalcade Street
borings were numbered consecutively from west to east, using ·CAV· prefix

.! for their designat ion. .
~

~

All of the soil borings were drilled with a medium duty, trucK.mounted
drill rig. The borings were advanced us1ng wet rotary drilling procedu-es
with recirculation of the drilling fluid. All of the borings were drilled
to a depth of 40 ft. ~o attempt was made to decontaminate the drilling
equipment between boring locations.

The soils were sampled at 5-ft intervals. Most of the soil samples were
obtained by hydraulically pushing a 3-in diameter. thin-walled tube. Some
of the cohesionless soil samples were obtained by driving a 2-in diameter,
splIt-barrel sampler. Each sample was removed from the sampler and visu­
ally classified in the field. Representative portions of the samples were
sealed and packaged for storage. The boreholes were subsequently back­
fIlled after completing the water level readings.

DetaIled Descriptions of the soils encountered are presented on the boring
logs, Plates 6-33 to 6-45. Water level readings were generally ITade more
thar two weeks after the borings were completed. The measured water levels
and theIr corresponding date of observation are also presented on the bor­
Ing logs. A lej" to the terms and symbols used on the boring logs is pre­
sented on Plate 6-46.

Shallow Observation Wells. Twelve shallow observation wells were installed
at selected locations throughout the site. The primary purpose of the
observatIon wells was to establish groundwater flow characteristics at the
site. Once the hydrogeologic conditions were identified, a groundwater
monitoring program would have been established. However, the project was
terminated before a groundwater monitoring program was initiated.

Plate 6-18 shows the approximate observation well locations. These loca.
tions were chosen on the basis that the general direction cf groundwater
flow was to the southeast. No future groundwater monitoring for the tract
of land north of Cavalcade Street was anticipated. The observation well
locations were numberea sequentially using an "CAV-OW" prefix. (lne well
was not installed lCAV-OW-12) due to property access problems. Observation
well CAV.(lW-06 is a deep well (200 ft) and is discussed separately in the
next section.

The observation wells were installed using medium duty, rotary drilling
equipment. The first five wells were completed during Phase 1. The
boreholes were drilled using standard wet rotary procedures ~nc'udin9
recirculation of the drilling fluids. Howevp.r. this procedure was changed
during Phase 2. Wet rotary techniques were still used to drill through the
sand layer. But, instead of recirculating the drilling fluids, all drill-
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lng mud was pumped unly once through the borehole and then wasted. No
polymeric drilling muds were used during the installations. All drilling
equipment and sampling tools were decontaminated between well locations.

Soil samples were generally obtained only when visual waste contamination
was encountered. as directed by the field scientist. Groundwater samples
w~re taken during Phase 1 work (CAV-O~-OI to CAV-OW-05) only. No ground­
water samples could be Obtained for the remaining observation wells because
of property access prOblems.

i

~ Plates 6-19 to 6-31 present logs of the soils encountered during the well
lnstallations. A key to the terms and ~ymbols used on the boring logs is
presented on Plate 6-46. [ach log identifies the sample location coordi­
nates ana ground surface elevatio". Sample numbers and ~NU readings are
also presented on the boring logs. The monitoring zone represents the
depth locations actually subject to monitoring.

Plate 6-(7 illustrates the typical well tonstruction details. All wells
were constructed with a 2-in dIameter PVC riser with a 4-in diameter PVC
protectlve casing. The protective casing was fitted with a locking device
for security purpOSes. All joints were threaded to pr~clUde the use of
scI vents or glues. A bentonite seal was placed above the sand filter to
isolate the monitoring zone. The well was then backfilled with a non.
shrink, cement grout to prevent contact from surface weter infiltration.

A summary of the as-built dimensions referenced on Plate 6-47 is presented
on Plate 6·48. Alter wells were installed. they were developed to clear
the monitoring zone of drilllng fluids and foreign matter introduced durIng
the installation process. well development was conducted by using a
portable centrifugal pump. The wells were pumped until the water appeared
consistently clear. ~ conductivity meter was also used to determine when
the discharge water had reached steady-state conditions. After development
the wells were allowed to stabilize to normal background conditIons belore
sampling and water level readings were conducted •

~ater level readings were taken over a period of five months. The readings
wer~ obtaIned using a weighted measuring tape. Plate 6-49 presents a sum­
mary of the groundwater elevations. All of the wells could not be read on
the same dates due to property access prOblems. Observation well CAV-OW-09
has SUbsequently been disturbed.

Oeep Observation Well. Adeep observation well was installed at the
Cavalcade Vard site to obtain information on potential vertical migration
of surficial contaminants into known groundwater drinking supplies. The
deep well location (CAV-OW-06) is shown on Plate 6-18. The well extended
to a 200-ft deep sand aquifer known to be presently used for domestic water
supplies. Results from the survey of prouction wells in the site vicinity
(see Section 5-6) indicate that the 200-ft deep aquifer is the shallowest
known usable aquifer near the site.

Detailed well construction and sampling details were sent to the Texas
Department of Water Resources (TOWR) for review and approval. Plates 6-50a
to 6-50c are a copy of the letter sent to TOWR. Verbal approval of the
letter was received on June 7, 1983.

6-4
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The deep well was installed by Underground Resource Management (URM) of
~ustin, Texas. Detailed boring logs of the soils encountered during
installation are presented on Plates 6-24a and 6-24b. All construction,
lnstallation. and samplin~ procedures were performed under the direct
supervision of a field SCIentist.

The data collected during and subsequent to the cons'ruction of the deep
lore11 includes;

o Subsurface geologic and soil conditions. D.ta was'collected
regarding the depth, thickness and condition of the underlying soil
strata.

o Subsurface contaminant conditions. field and laboratory analysis
of subsurface soils was performed to provide information on the
depth and extent of contamination.

o Subsurface water levels and water Quality conditions. Water level
measurements and groundwater samples were collected a~d analyzed to
provide additional information regarding subsurface hydrogeolo9'c
and water qualIty conditions.

Special precautions in both lhe ~ell design and installation procedures
were taken to provide representative and reliable analytical data. A
s;;ll.'lIuary of the installation procedures is presented as follows.

o The well was constructed using mud rotary drilling techniques. The
upper potentially contaminated soils were ·sealed off" once clean
formation soils were encountered. The upper soils were ·sealed
off· by employing an outer 6-in. diameter casing cemented in place.
lhe remainder of the borehOle and well construction was advanced
through the 6-in casing.

o Soil samples were collected at regular intervals for the entire
depth of the borehole. One sample at the bottor.l of the 6<>in.
casing and one sample below the aquifer sample were collected and
analyzed for complete priority pvllutants. The remaining soil
samples were field checked for visual contamination and placed into
storage.

o Strict equipment cleaning and decontamination procedures were
employed during the well installation and sampling.

Detailed w~ll drilling specifications were developed to provide better
quality contol during installation. A copy of the amended dilling specifi­
cations is included in Appendix I. A copy of the URM installation logs are
also included in Appendix I for reference. A summary of the installation
procedures is presented a. follows.

o All equipment utilized during construction of the ~tl ~as lteam­
cleaned prior to use. Oil. grease. and foreign material were
removed for drill rods. drill bits. tanks. well casing. screens,
sampling devices, and other contact equipment. Hoses. pumps, etc.,
~ere thoroughly flushed out with clpan water.

6-5
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o Drilling fluid and drill cuttings were flushed from the drill hole
on a regular basis and replaced wit" fresh fluid. Each time the
fluid was changed all contact equipment was cleaned and flushed.

o After the first 20 ft of the boring was drilled, the drilling fluid
was replaced in the borehole and the soil cuttings cleaned out of
the mud tank.

o lhe borehole was then drilled to 130 ft deep and s~mpled at a 10 ft
intervals. One fluid change and equipment cleanup was performed in
the 20·120 ft interval. The borehole was then reamed to an 8-in
diameter and the dilling fluid ~as changed at 120 ft.

o lhe 6-in casing was cleaned, set and grouted (employing a non­
Shrink cement bentonite grout tremied in place) from 120 ft to the
ground surface. The grout was allowed to cure for at least
12 hours.

o After groutIng, the 6-in casing was flushed and equipment Steam­
cleaned prior to proceeding with the remaining drilling.

a Orilling and sampling (at 10 ft intervals) continued from 120 ft to
the bottom of the borehole. lhe last sample collected was from
25 ft to 30 ft below the sand aquifer.

a Upon completion of the borehole, the bottom 25 ft to 30 ft was
b,~kfilled with clean sana. A 4-in diameter stainless steel well
screen and 4-in casing were steam.cleaned, assembled, and lowered
into place. lhe screened area of the well was sandpacked with
clean sand to approxImately the top of the Sand aquifer. The
remainder of the hole was filled wit" a non-shrink, cement­
bentonIte grout by the tremie method. The grout was allowed to
cure for ~t least 12 hours.

o lhe well was then developed by air surging to clear silt and drill­
ing fluid from the screened area. Four hundred to six hundred
gallons were air pumped from the well and an initial grab sample
wa~ collected and analyzed. ,

o A submersible pump was installed in the well and pumped for four
days. About 12,000 gallons were removed prior to collecting the
sample of record.

lwo waste by-prOducts were generated from the deep well installation. The
drilling muds and soil cuttings were transported to a permitted lOWR
Class 1 hazardous waste facility for disposal. The groundwater pumped from
the well was disposed in a nearby sanitary sewer subject to the conditions
of a City of Houston Industrial Waste Permit.

Production Wells. As described in Section 5.6, a survey w.s made of area
production water wells currently in operation. A review of the published
well records indicated three separate aquifers used in the site vicinity.
Plate 5-8 presented a water well location map.
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TABLE 6-1

PROOUCIIOh WEll D~TA

AS part of the Site Investigation Program. three off-site production wells
~re sampled to assess the potential migration of contaminants from the
s1te. The ~ells sampled represented each of the three aquifers identified
1ft Section 5.6. The sampled ~ells are identified on Plate 5-8. The
d~tailed sampling procedures and analytical results are presented In
section 6.9. The production ~ell samples were identifed with a ·C~V.PW·

prefl.. lable 6-} presents additional details and references pertaining to
the sampled wells.

"

cr.>
(]'.

o
o
o
o

---- -----~.__._--------------------------------- -----------

Map Reference Current Owner Screen Depth, ft

43S Olds Press and Forge 282 to )02
Z3(€ Lone Star Industries 50B to 548

406 City of IiOuston 114) and 1970

samplIng Procedurer.. Six (6) bottom sediment samples were collected from
the cralnage area on the southern end of the site. A grab sampling
technIque or. referenced in Procedure ho. 3816012 of the COM Generic
San'llllng ana Anal)llCal Plan tor Uncontrolled Hazardous lIaste Sites \otas
usee. For collection, the single tube core shallow water sldement (WILDeO
240v·Al~l was used at all sampling locations. All sampling locati~ns are
identlfleo on Figure 6-1. lhese sampling locations were co-located to
surface "ater sample collection locations. All quality assurance, personal
protectIon, special hazard precautions and thAln-of.c~stodY~entatlon

proceOures iuenLIfled in the Site Specific Health and Safety/Sampling and
Analytical Plan for the Cavalcade Yard Site were adhered to.

Sample Identification. For e~ch Individual sample collected, the sample
numberIng procedure Identified in Appendix) was followed. A summary of
all r.amples and locations are presented on lable 6.3. Sampling log sheets
are also presented for each sample location In Appendix II.

Summary of Analytical Results

During the sediment sampling program, the following toxic cOmpounds ",ere
encountered at concentrations above detection limits as specified by the
analytical techniques utilized.

(f.", ·1'\0.-0:
U.·F~·C2

OI·P~·li3

6.3 ~dlm~nt SamplIng (SOJ,

ObJPctives. Representative bottom sediments samples were collected along
the course of the draInage dItch at the SOutheast corner of the site.
lhue sar-·ples ~ere collected to establish a bottom sediment qual1l)­
baselIne prIor to an) re~edial actIon or construction activity. ho samples
~ere collected olfsite alon~ the railroad drainage dItch on the southeast
corner 01 the sIte to determine if anj offsite migration of contamination
"a r. occurrl ng.
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1.5
0.2

11[\
6.8

21.0
20.0
0.006
2.7

110
t\[l

30.0

"r·
I.e
1.['
t,t'
I.C'
M'
1.1)

32(',
I.r
lor.

26C.
f,C
lot'

51.'·C5-

2.2
0.5
}.4
9.7

82.0
185.0

0.006
2.7

tiD
NO
30.0

SO·04

110

SO-04-

2100.
leOOO.
5400.
4800.

M'
N[l

140('0,
25000.

ND
1400C.
22000.

520.
580.

83

1.5
0.3
l.O

12.0
2l.0
69.0

0.032
5.4

/to
0.97

150.0

50-03

IH'C.
620.
600.

1300.
I,D
/tP
680.

1200.
600.
860.

11 00.
1.0
"0

50-03

48

2.4
0.6
0.6

13.0
60.0
88.0

0.043
4.9
0.06
0.06

150.0

4700.
440.
250.
890.
1.0
I.t'
5~O.

750.
1,0
M'
690.
360.
/to

50-02

100

2.0
0.2
0.8

10:0
13.0
61.0

0.025
4.5
0.40

NO
160.0

2foO.
550,
500.

IIOC.
430.
210.
550.

1100.
320.
650.
850.
I.t'
ItO

50-01

50-01

Contami nant

ConUmi nant

Arsenic (As)
Beryllium (Be)
Cadmium (Cd)
Chromium (Cr)
Copper (Cu)
lead (Pb)
Mercury (Hg)
hickel (/tl)
Si her (Ag)
Thallium (Th)
Zinc (Zn)

6-B

~iScussion of Analytical Results. Volatile organic contamination of
sediments both on and off site are of minimum environmental significance.
lhe one volatile organic compound encountered, methylene chloride is a
notorious laboratory contaminant. As a result, the low level (less than
1 PPM) met~lene chloride sediment contamination indicated should be
evaluated accordingly.

50-01

Volatile Organics (all values PPB, ug/kg wet weight)

R!!Jractor,V Organics (all values PPB, ug/kg, wet weight)

Methylene Chloride

Contaminant

Anthracent:
Benzo(a)anthracene
6enzc(a)pyrene
~,4-Benzofluoranthene

BerZO(g,h,i)perylene
Bls(2-ethylhe~yl)phthalate

Chr)stne
FI oranthene
Indeno(I,2,3,-c,d)pyrene
Phenal'lthrene
P)rene
Fluorene
Aceraphthene

.TO~iC Metlls andlnorganics (all values PPM, mg/Kg, wet weight)

------- ----- ~-----------_._-~_.,-_._-------'--------'--------_._------­

.",----_. ------- ------- ---- -------------------_.-I
I
I
I
!I
'I
"

'I
II
I
I
I
I
I
I
I

000099



i
i
II

I
'j
i
i
i
i
'1

I
~

I
•
I,

I'..
I..
I...
I
w

I
•
I...
I
•

I

.. __......__.. ·__· 1

The prevalence of low level refractory organic compound. particularly the
PC'j'nuclear aromatic hydrocarbon constituents is consistent with the
aisposal practices of the lo~ technology creosoting operations previously
iaentified as operating at this site. The Creosote waste products disposed
of at this site over two decades ago have been subjected to the natural
"",eathering" forces of the environment (evaporation. biological decomposi­
tion, etc.) and as a result, only the more refractory nonvolatile. and/or
persistent compounds remain in the sediment. It should be noted that the
high~st concentration of these compounds are encountered o(f-site (50-04)

1in the railroad drainage ditch to the east of the site. .

The toxic metal contaminotion associated with on-site sediments 50-01.
50-02. 50-03. although posing no significant environmental impact may prove
prOblematical with respect to ultimate disposal. The ability of this
material to meet the requirements of the EP toxicity test (5W-846 Methods
3510 and 808L) with lead assays in excess of 50 PPM (wet weight basis) is
Questionable.

o
o

o
o
o
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6.4 Surface Water Sampl ing

Objectives. Representative surface water samples were collected; (1) along
the south site drainage ditch. and (2) along the course of the railroad bed
drainage ditch. These samples were collected to establish surface water
quality in the vicinity of the Cavalcade Yard Site and determine the
relationship between surface waters and the various waste disposal areas
situated in close proximity to the tributaries course.

(\J

o

o
o
o

10.
10.
21.
21.
12.
18.
17.
14.

51.'-02

hO
hO
NO
NO
NO
NO
NO
ND

6-10

Contaminant

Benzo(a)anthracene
Benzo(a)pyrene
3,4-benzofluoranthene
BenZO(k)fluoranthene
Chrysene
Di-n-butyl phthalate
F1 uoranthene
pyrene

•

Volatile Organics

ho volatile organics detected.

Refractory Organics (all values reported as PPB, ug/l)

Summary of Anal,tical Results. During the surfacewater (5W) sampling.
progran" the fo 10king toxiC compoundS were encountered at concentratIons
above detection limits as specified by analytical techniques utilized.

~ample Identification. For each individ~al sample collected, the sample
numbering proceaure identIfied in Appendix I has followed. A summary of
all samples and locations are pre~nted on Table 6.4. Sampling log sheets
ar~ also presented for each sample location in Appendix I.

Sa~pling Procedures. Two (2) surface water samples were collected from the
~ draInage areas. A grab type sampling method (reference ho. 816002) as

identified in the COM Generic Sampling and Analytical Plan for Uncontrolled
Hazardous Waste ~ites was used. All sampling locations ~re identified on
Figure b·l. These sampling locations were co-located to sediment sample
locations. All q~ality assurance. personal protection, special hazard
precautions and chain-of-cu~tody/documentation procedures identified in the
~ite speCIfic Health and Safety/Sampling and Analytical Plan for the
Cavalcade Yard Site were adhered to.

- -- - - - -. .
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ND
0.18

51.'-02

0.05
0.32

51.'-01
Contaminant

loxic Metals and Inorganics (all values removed as PPM, mg/l)

Cadmium (Cd)
Zinc (2n)

! DisCusSion of Analytical Results. There is no indication of surface water
contarr,lr,ation on site as ind1cated by the absence of volatile organics,
refractory organics and toxic metals in"excess of primary (0.05 PPM Cd) and
seCOndary (5.0 PPM Zn) drinking water standards at location 51.'-01.

L~~-level contamination «100 PPB) of a variety of polynuclear aromatic
hJorocarbon ~as observed in the railroad drainage ditch to the east of theSHe.

~
~
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S~"':T;ary of Analytical Results. Dunng the l>urface Soil (St) Sampling
Progran;. the follo~ing priorIty pollutant compounds were encountered on
site at concentrations above detectIon lImits as specified by analytical
technIques specified.

•

o
o
o

IS"\

o

Volatile DrganlE1 (all values PPE. ug/kg wet weight)

StoOl SL-02 St-03 St-04----
Contaminant

Methylene Chloride S9 39 59 tiD
Ethy Ibenzene f\D NO ~D 160
loluene ti~ NO NO 23

SortIe Identification. [a:h surficial soil sample collected was recorded
b. the method identified 1n the site specific plan contained in Appendix I.
t: summar) of all samples and locations are presented on Table 6.5 Sampling
location log sheets are also presented for Each sample location in Appendix
II.

6.5 Surface Soil Sampling (SLl

O~jectives. Six (6) surficial soil samples were collected to characterize
the physical nature of the soils present on the site and determine the
degree of contamination of the soils located adjacent to areas used or
alleged to be used for waste disposal. ~o off-site samples were collected
to quantify the degree of contamination at the site to the immediate
surrounding environment. These samples were collected at locations
suspected of containing large deposits of creosote and wood-preserving
prOducts.

l!
- Sampling Procedures. A total of six (6) surficial soil samples were

collected a various locations at the site. A review of initial surveys and
aerial photographs has revealed areas of potential contamination that were
investigated by probing Shallow depths. Hand operated soil augers were
used to obtain these surfIcial soil samples. 1he procedures for general
sCll sampling (reference ho. 3816099) and surface and shallow depth soil
sa"pling (reference ho. 3816029) from the CDM Generic Health and Safety
Pla~ were followed during saMpling activities. ~II quality asurance.
personal protection and chaiD-of-cust~~cvrnentation procedures 1ncluded
in the Slte Specific HeaTth and Safety/Sampling and Analytical Plan for the
Ca,alcade 'ard SHe (Appendi~ II) were followed during this sampling
a,tivlt). lhese samples were used in conjunction with the deep soil
borings to provide a complete descrIptIon of the chemical characteristics
of the SOIl and contamInation at this site.

I ------------------------------
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Refractory Organics (a 11 v3lues PPB, ug/kg, wet weight)

SL-04 SL-02 SL-03 SL-OI--
Contaminant

Acenaphthene 100,(100 NO 7BO. NO
Acenaphthj I ene 3,000 NO 2400. NO
Anthracene 240,000 1.0 12000. NO

~ Benzo(a)anthracene 17,OCO 1.0 32000. 200.
Benzo(a )pyrene 4,600 tiD 21000. ~D
3,4-berzofluorathene 10,000 1\0 46000. 260.
Berzo(g,h,l)perylene NO NO 7200. NO
Benzo(k)fluoranthene 10,000 NO 46000. 260.
Chrysene 11,000 ~D 42000. 200.n ~oranthene 260,OOC 1\0 120000. NO
F1 ~orene 80,000 M) 980. NO
Inceno(I,2,3-c,d)pyrene I\r . 1,[' 720C. ND \,()"a I: ht ha 1ene 340,000 1\0 1['00. t.D 0Phenanthrene 240,000 "0 2000. M)
Pj rene 170.000 10.0 110000. 10. ..-
Di.n·octyl phthalate NO II 1.0 tiD 0

0
0TO>lcl-letals and lnorganics (a 11 values PPM, lng/kg, wet weight)

SL·04 SL-02 SL-03 SL-OI-"--
Contaminant

/.r sen Ie (I.s) 0.35 2.5 82.0 1.8
Be r j 11 i WI' (Be) 0.29 1\0 0.20 0.26
(,admlum (Cd) 0.88 tiO 0.10 NO
Chromium (Cr) 12.0 7.6 79.0 14.0
COPlJe r (C~) 4.4 32.0 21.0 NO
Lead (Pb) B.4 31.0 54.0 3.4
/oIercury (kg) 0.005 O.OOg 0.040 0.020
Mckel ( r.i) 8.6 33.0 2.7 2.3
Sliver (tg) iJ.7 NO 0.20 NO
Thall ium (11) NO NO 0.10 NO
Zinc (2n) 14.0 40.0 290.0 150.0

Discussion of Analytical Results. The previously identified disposal
areas, particularly Sl-03 are highly contaminated with both polynuclear
aromatic hydrocarbons and toxic metals at the surface. The ability of this
material to meet the requirements of the EP toxicity test (SW-846 Method
3510 and B080) even after onsite treatment (biological. incineration) is
questionable because of the high toxic metal assay. The high concentration
of Pb and As at these locations would probably preclude any disposal option
except in a secure landfill (Class I).

Other on site areas surveyed during the surface soils sampling program
Sl-Ol and Sl-02 showed minimal organic contamination. There is some

6-13
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o
o
o

SubJurface Soil Sampling6.6:

Sumffiary of Analytical Results. During the subsurface boring program the
following compounds were encountered on-site at concentrations above
detection limits specified by the analytical technique utilized. Data for
each sampling location is presented separately. The depth of boring
advancement in feet from the surface is indicated by the number in
parenthes is.

~Sam@ling Procedures. A total of seventy-one (71) samples at sixteen (16)
locations were collected using both phases of the field investigation at
Cavalcade Yard. Initially a total of thirty-two (32) sanples were col­
lected at three (3) locations during the first phase. The second phase
consisted of another forty-eight (48) samples being collected and an
ado11ional thirteen (13) locations. Another ten (10) sampling locations
were identified although the procedures could not be carried out because of
slte access problems. The sampling internal consisted of continuous
sarr,;les from ground surface to 10' beloh ground surface than at 5' inter­
vals to 40 feet. For shalloh depth holes [10') samples ~ere collected ~t

2', 6' and 8' depths beloh the ground surface. Samples were collected
using rotary drilling equipment and attaching a 3" thin wall 2' long Shelby
tube to the bottom of the drill string and pressing the tube into the soil
at the bottom of the bore hole. These samples were removed from the drIll
strtng, the soil extruded, trinuned of 1/2" • 1" of the outer skin and ends,
exa~ined, described, sectioned. and bottled as appropriate. All sampling
equIpment was cleaned before reuse. All quality assurance, personal pro­
teCllon, and chain-of-custudy/docun'entation procedures inclUdd in the Site
Speciflc health and Safety/Sampling and anlaytical Plan for the Cavalde
Yaro Site (Appendix II) were follOwed during this sampling activity.
BorIng logs were collected during all sampling actlvities. The analysis of
these samples in conJunction with the surface samples were used to provide
a complete descriptlon of the chemIcal characteristics of the soil and
contamination at thlS site.

Sarnrle Identification. Each subsurface soil sample collected was recorded
by the method Identified in the site specific plan contained in Appendix I.
A summary of all samples and locations are presented on Table 6.6.
Sampling location log sheets are also presented for each sample location in
Appendix II.

Objectives. Subsurface soil samples were collected to characterize the
de~th of contamination and the structure Of the underlying soils. No
off-site locations were sampled, however, it is assumed that the underlying
sotl structure on-site is in conjunction with that off-site. The majority
of these sampling locations are located at either areas suspected of
containing contamination or location of future Juilding foundations and
areas of extensive excavatIon.

.- --. . • - ----- =- ;£-~
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Sl-03 (All organic values PPB, ug/kg, all inorganic values PPM, mg/kg wet
weight basis)

il

i'
I
I
I
I
I
I
I
I
I
I
I
I
I
I

VolatHe Organic

Contaminants

Methylene chloride

~

Refractory Organic Contaminants

AcenaphtheM
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
3,4-Benzofluorant hene
BenZC.9,h,l )perylene
Benzo(k)fluoranthene
Chrysene
Fluoranthene •
Fl uorene
Indeno(l,2,3-c,d)pyrene
Naphthalene
Phena"threne
Pyrene

loxic Metal Contaminants

Arsenic (Ar)
Ileryllium (Be)
Cadmium (Cd)
Chromium (Cr)
Loppe r (Cu)
lead (Pb)
Mercury (lig)
NiCkel (Ni)
Silver (Ag)
lhall ium (Tl)
2inc (2n)

01

(2)

59

780.
2400.
~2000.

32000.
21000.
46000.

720r.
46000.
42000.

120000.
580.

7200.
1000.

20000.
110000.

01
(2)

82.0
0.2l'
0.10

79.0
21.0
54.0
0.040
2.7
0.20
0.10

290.0

6-16

02

(5)

40

Ii!)

280.
1000.
5600.
20rr.
6500.
1600.
6800.
45l'O.

2400l'.
100

1800.
I\!)

5ROC'.
20000.

02
(5 )

1.5
0.20

liD
14.0
1.9
7.2
0.620
3.0

NO
NO
23.0

03

(10)

,33

NO
NO
NO
NO
liD
NC
liD
Ii!)

NO
NO
NO
liD
110
NO
NO

03
(10)

0.33
0.20

NO
3.4
1.3
7.2
0.009
2. I
0.88

NO
3.6

,
OJ
o

o
CV
o

•

•

•

' ..

--- - - -
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e.,dence of toxic metal contamination (Pb, Cu. t;i >30 PPM) in the
sc~theast Quandrant of the site. "u.
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~ $t-04 (a 11 organic values PPB. ug/kg. all toxic metal values PPM mg/kg.wet weight basIs)

• V~latile OrganicI:J
01 02 03 04

.-
(2) (5) (10).~ (15)

Contan,i nant s

11
!:
- Et ..X1benzene 160 98 10 flOMethyiene ChlorIde ItO 52 73 hO

II Refractory OrganIC Contarrinants

11
AC;tlldphthene 100000. 360000. BOOOO. 540. 0
ACf"ap~thy lene 3000. "0 3200. liDAr~nracene 240000. 520000. 48000. 580. ......

.i ~trzo(a)anthrdcene )7000. 2700e. 28000. 320 • ....Iler zo(a)pyrene 46(10. 7600. 32000. 460. 0j,~.benlOfluoranthene 10(100. 16000. 7200. 340. 0i
Ber:o(9.h.I)Perylere Itl' 1i0 50eO. M 0berZO(l)fluoranthtne 10000. 16(100. 7200. 340.Chr"une IIOOe. 20000. 36(100. 32(1.~Itfnzo(a,h)anthracene lIt' 110 50eO. ItP

I'
f I..oranthene 26(1(Oe. 440000. 120000. 20(\0.fl Iterene B(l(l(lO. 110000. 64000. 340.Inoeno(I,t.3.c,d)pxrene It~ "D hr I.e., r.aj;r,thalene 340000. 640000. 200000. hrPheranthrene 24COCiO. 1100000. 180000. 4400.I' Pyrene )70000. 280000. !l8000. 14(\0.2,4'[lmethylpheIlO! fIr "0 ItO hO

...
Sl·C~

'I'

.' TOXIc Meta I 01 02 03 04
lontaminants (2) (5) (10) (20)

I' ArsenIC
I.B 2.0 1.2 0.29&ery 11lun, 0.26 0.28 0.6 0.31Cadrr.l um flD flO 0.5 flO

I'
ChrOl!'lum 14.0 4. I 8. I 3.7Copper flO 0.56 7.7 1.2Lead 3.4 0.37 9.1 6.4

11
Mercury 0.020 0.0(\5 0.004 0.005hlCke 1 2.3 3.70 15.0 4.50Silver

"0 hO 1.2 flO
~

Zinc 15.0 23.0 24.0 5.8
•

Discussion of Analytical Results. Although the previously identified
~ disposal areas are highly conta,inated with both organic and inorganic
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compQunds at the surface, the contamInation is attenuated with d~pth. ftt
samp_ing location Sl-03 the bottom most sample (10 ft) is free of any
signlficant organic or inorganic contamination.

These findings indicate that once these contaminated materials are
excavated and removed from the site the most significant source of
groundwater contamination for this site will be gone.

o
o
CD

-------~- -----------_."..__._-_._--

The decrease in concentration from the surface to the bottom of the boring
is a factor of 100 for many of the polynuclear-aromatic hydrocarbons and
vqlatile organic compounds. The concentration of Zn (the most significant
iriorsanic contaminant) is attenuated by a factor of almost 30 from the
Surface to the bottom of the boring.
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A
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,

A A

NnT ~l\f'oPI f II IA)

N01 ~WI'1 I I< (A)

Nnr SAP't~~l ((I IA)

HOI SAMI'lf n fA J

~(IT IAMPHI< (A I

NUT ~'M"l ElJ rA J
rifT /lINl\l 'fl,!, ~ f (" I II n II A

~m ANtll rs/', I f ~ r I.; t'j f.
A

NO .eN/I{ '(r,1 \ rr III 1'1 nr tl A

HilT IA"''l£11 IA I ,
Nnl ~AMPlfO (A)

H'" ~""WIEIJ (A I

N"T IAMPH II (A I

,mr IAMI'( In (A J

WIT s.~p.lf"t r tl (A)

Nfl I l';,~"'f\t En (A J

PoinT ~,ll.MI'1 EH (A I

000 1 1 3

­IMJ

(II\. fE
'·ft'r r f fl

II )1'"

­L

',(IJ fflJ

•..
IiiiI­L

rAV·sr- In.!H/?

fAV-Sl-W.unJ
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fAV-SI-nq.uI<J

CAV-Sl-tl~_II{J4
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CAV'SI_II.Ii.')

SA""t£ rnrHT If ,. M I••t.
tll t¥'!' f R'
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SM"PLE INNI If I< ~t fi'~t
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C~V·Sl·7!.IInJ
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Afl ..[ 1'" r'
( II (tl ( II ( 1,1 ( './ ft, I;
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fl', rt
..... ; f I II

',/'Y/-' )

~ ..', fHJ

',/l/Pj

•­...

("V·SI·71·/I(I1

(AV·II·?J.UII?
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During the upper aquifer groundwater
compounds were encountered On site at
limits specific by the analytical techniques

Summary of Analytical Results.
sampling program the following
concentrations above detection
utll iled.

Sample)dentihcation. Each shallow groundwater sample collected at the
Cavalcade Yard site was recorded by the method identified in the site
specific sampling plan. A summary of all shallow groundwater wells
installed and sampled are presented on Table 6.7. Sample location log
sheets for each well installation location are also presented in
Append ill II.

Cuttings produced during drilling were monitored to determine strata
interface and thIckness. S<;.reens that were 2" diameter and..i:-lJln.g. were
set ~.lQl•.J..he...hJ1ler be.u:..i.n{; sand Jaler bet ..een f" and l' . Most screens
were set between 15 to 18 feet below the ground surface. The wells were
then backfilled with clean sand to the top of the sand layer, sealed with
bentonite and then the re~ainder of the bore hole annuals with cement/grout
mixture. A protectIve pipe was used to cover the hole and the well was
develOl:ed by pumpIng water from it fcr 15-2(1 mInutes untll clear. A more
detailed descrIptIon of shallow groundwater monItoring well installatlor
proceoures employed Jt the Ca~alcade ~ard site are contaIned in the site
specifIc sampling plan.

well San,,·ling Procedures. Only five (5) shallo.. groundwater monitOring
wells were sampled at the sIte. The samplIng procedures consIsted of
opening the observatIon well, pJmping between five (5) and ten (10) well
volumes of water from the well and sampling the water with a stainless
steel and Teflon bottom filling baIler. All sampling and well installation
downhole equipment was cleaned between locations to protect against cross
contami nali on.

Well Installation Procedures. A total of twelve (12) Shallow grou!ldwater
wells were installed at speCIfied locations throughout the site. An
additIonal well was scheduled to be installed but site access problems
pr~vented installation. The procedures for monitoring ~ell installation
started with the use of drilllng a 5" Olameter hole by hydraullc rotary
methoas.

6.7 Shallow Groundwater Sampling

Objectives. Groundwater samples were collected to determine the extent of
contamInation in the upper groundwater aquIfer present beneath the site.
ho off-site locations were sa~pled to determine if any contribution to
contamination from off-site locations were occurring. Sample locations
were identified to; (I) deter~ine the direction Of flow Of the groundwater
and (2) the degree of groundwater contamination adjacent to Known waste
dhposal areas.
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Discussion of Anal~tiCal Results. The organic contamination observed in
the upper' (shallow aquifer is consistent with the surfieal contamination
aSSOCiated with past diSposal practices at this site with the exception of
the volatile organics Compounds observed in 0101-02. These .romatic
hydrocarbons in the ratio detected are consistent with recent petroleum
hydrOCarbon (gasoline) contamination.

Ihe levels of toxic metals observed in the upper aquifer are at or near (PA
primary and SeCOndary drinking water standaros and pOse no significant

2)
58

liD

(1101-02

0.)3
NO
0.20
0.10

(\101-020\;-0)

'"'0
0.06
O. )2
0.70

0101-01

VOlatile Organics (all values reported as pre. ug/I)

Contaminants

Benzene
[thj Ibenzene
Ioluent'

l<efractory Organics (al I values reporteo as PPB. ugfl)

01.. ·0) (\101-02
Cont am inant S

0\
.,....?4-D 1ffiethylphenol

"0 6eO .,....FentachJorophe~ol

"e 66
0

!'henol
"0 59

0
A<:er,aphthene

49 3eCAeendp~thylene
17 3P 0benZol a )py rene
"t 29bIS(2-€thylh~xyl) phthalate
"[ 17butyl benzyl phthalat~
,,[ )7LI-n-butyl phthalate
MJ 34f Juorar. t nene
23 34f 1uOre-r,e
73 300haphthcilene

67(' 170(1('Pt.~r,an tnrene
160 240Py rene
) 7 27

To.le Metals and )norganics (all values reported as PPM, mg/I)

Contaminant

ArseniC (As)
Copper (Cu)
Zinc (2n)
Total Cyanide (Cn)

l
"

I~­

IU
JI2
"IS
lu
lu
IU

·IW
I!
10

'II
'I~

IJ
II
IJ
IJ
I]

000119



•'.
'I
'I
•

'I
•

'I
•

'I
·
'I
•

'I
'I
I
I
I
I
I
I
I
I
I

• J' • ~ • \ , • • • •

, . . .
• :/ •• • • <

- \:)' '..,- .

threat to health or the enyirOhment. It is encouraging to note the high
levels of toxic metal contamination encountered in the surface soil samples
are not reflected in the associated groundwater sample indicating that
these metallic compounds are not in a mobile form in the soil.

The cyanide concentrations observed in wells OW-OI and OW-02 are inconsis­
tent "ith any known industrial source on this site. It.e presence of this
Cbmpound in the groundwat~r sampled indicates there may be an off-site
Source of cyanide compounds.
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6.8 Deep Groungwater Sampling

Objectives. A deep groundwater monitoring well was installed and sampled
at the Cavalcade Yaro Site to deter~ine the extent of contamination in the
lower aquifer. The well was installed to the depth of the water bearing
sand layer at approximately 180'-220' ~elow the ground surface. No
otf-site locations were sampled to det~rmine if any contribution of
pptential contamination exists from any offsite locations. A-Iso only one
gloun~water well was installed to this depth su that w.ovement of this
groundwater could not be determined.

Well Installation Procedures. The lower aquifer groundwater monitoring
well was installed bi use of a wet rotary drilling system. The detailed
installation procedures are referenced in Section 6.2. An initial six inch
(0") diameter boring hole was used for development. :0 prevent contami­
nation from upper sources the well was sealed off and diameter reduced. A
screer was set in the water bearing sand layer at the desired depth. T~o

soil samples were taken in the soil that was immediately above and belc.
the Screen depth. These samples were analyzed for any creosote contami­
nation. The well was then backfilled with clean gravel pack and backfllled
with a bentonite grout/cement mixture. The well was then developed by
pumpin! with air until clear.

Well Sampling Procedures. The lower aquifer groundwater monitoring well
was sampled twlce. An initlal sample was taken directly after well
development and then a sample was collect five (5) days after continuous
pumping. After installation. a continuouS pumping system was used to clear
any drilling fluid WhlCh may have entered the sand layer during installa­
tion. A sample that was representative of the groundwater was desirEj for
analysis. The pump WlS removed before san'pling and a stainless steel
bottom filling teflon bailer was used to collect the groundwater sanple.
All qual ity assurance, personal protection, special hazard. and chain-of­
custody procedures as identifled in the site specific plan were followed.
The analysis of this sample was then used to determine the degree of con­
tamination of this aquifer and (onnectio~ with the waste disposal practices
on the Cavalcade Yard site. '.
Sampl~ Identification. Both lower aqulfer groundwater monitoring well
~~~ples collected were recorded by the method idertified in the site
specific plan. A summary "f all samples and locations of both groundwater
and subsurface soil samples are presented on Table 6-6-C. ~ sampl~

location log sheet for the well installation location is contained in
Appendix II.

Summary of Analytical Results. After the installation and development of
the dee~ (200 ft) groundwater monitoring well a representative groundwater
sample was collected after stabilization. In addition, during the
instllation of this well a subsurface soil sample was collected from the
clay horizion just above and just below the water bearing sand•. These
samples were also submitted for analysis.

The ~ollowing toxic compounds were encountered at concentrations above
detection ';mit as specified by the analytical technique utilized.
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It would be recommended that this well be re-~ampled for volatile organic
compounds and arsenic to verify the presence of these low lev€l contami­
nant s.

Discussl0n of Analytical Results. Ioith the exception of trace
concentrations of toluene (49 PPB) the deep aquifer (200 ft) is
uncontaminated with any other organic compound. Arsenic and Selenium are
present at concentrations near primary drinking water standards and present
no slgnificant health or environmentla risk.

The presence of toluene in the absence of other petroleum products
(benzene, eth.vlbaltlene) is unusual. lne absence of these aromatic
hydrocarbons iI' the clay horizon immediately above the well screen would
indicate that the source of this contaminant may be from off-site sourceS.

Vo~atile Organics (all values reported as PPB, ug/l)

.'":.j

(\J

(\J

o
o
o

-------------------

SL-19
(So i 1)

N[1
12.0

0.31
0.31
2.4
4.0
7.5

N[1
4.6

NO
NO
1.9
7.3

Sl-19
(Soil)

(lS)

NO"NO

SL-ll
(So i 1)

NO
12.0
0.30
0.30

17.0
06
5.7
0.003
1.5

ND
~D

2.1
3.1

Sl·l1
(Soil )

(11 )

OW-06

49

(06)

OW-06

0.1
o.os

ND
~D

ND
ND
ND
ND
NO
0.260

ND
ND
"D

6-23

(all values repo-ted as PPM m9/1 or mg/kg wet
weight) .

Contaminant

Contaminant

An t i mony (Sb)
;'rsen i c Us)
bery 1) 1 LIT, (Be)
(a In:l un, (Co)
Chromium (Cr)
Copper (Cu)
Le"a (Pb)
Ntrcury (Hg)
Nickel (Nl)
Seleniun. (Se)
SIlver (Ag)
I ha 11 i urn (11)
21nc (2n)

To~ic Metals ana Inorganics

Toiuene

kefractory Organics

~o Compounds oetected.
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~oth soil samples were uncontaminated with organic compounds. The presence
vf arsenic at 12.0 mg/kg in sample Sl-11 may be indicative of a rather high
n·atural background of this toxic metal in the natural clays at this site.
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teo
0.30
0.28

PW-03

0.04
0.35
0.52

PW-02

NO
0.35
0.58

PW-Ol

6-25

Contaminant

Cadmium (td)
lead (Pb)
2ine (2n)

loxi, Metals end Inorganics (all values reported as PPM. mg/l)

Refractory Urganics

No refractory organic compounds detected.

Volatile Organics

~o volatile organic compounds detected.

S~mple Identitication. All prOduction well samples collected were recorded
by the n,ethod ldentifled in the site specific plan. A summary of all
prOductIon well samples and locations of the collection point are
summarized on Table b.7-C. "k sample location log sheet for each sample
lo(ation is presented in ftpp!'ndix II.

Sampling Procedures. The production well sampling occurred at three (3)
locations as shown on Plate b-B. Each sampling location was with a one (1)
mile vicinity of the site. The site locations were located to the south,
east. and northwest of the site. Saw-pIing procedures consisted of purging
t~e water from the exit water column and collecting a sa~ple that was
dIrectly from the water bearing sand layer. ~11 quality assurance,
personal protection. and chain-vo-custo9Y procedures identified in the Site
Specific Health and Safety/Sampling and Analytical Plan were adhered to.

Summary of Analytical Results. During the course of the field 'nvesti­
gation program a selected number of production wells (PW) in the vicinity
01 the Cavalcare ~ard site were sa~pled and analyzed to determine if there
was any off site impairment 01 groundwater quality. The following toxic
co~pounds were encountered at concentrations above detection limits as
spe~lfied by the anal)tlcal teChnique utilized.

6.9 Production Well Samples

Objectives. Production wells which are located within close proximity t~

the Cavalcade Yard site were sampled to determine if any contamination
lolhich may be associated with the site eKits. The wells depth ranged
between approximately 300 and 500 feet below the ground surface. lhe
purpose of the sampling procedure was to determine if contamination eKisted
at this depth and not to determIne the source of contamination. .
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Dl~cussion of An~ical Results. Offsite production wells are uncontami.
nated with volatIle-or refractory organic compounds. Metal concentrations
in excess of priFary drinkIng water standards were encountered in PW-Ol
(Pb) and PW-02 (Pb and Cd) and 1'''·03 (Pb). The primary drinking water
standards for these compounds are 0.05 PPM for lead and 0.01 PPM for
cadmium, respectively.
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6.10 Site Health and Safety

This is an overview of the health and safety procedures employ~d at the
Cavalcade Yard site. A mor~ detailed description is contained in
~ppendix I. With the degree of hazard encountered at the site precautions
must be implemented before any onsite activity ta,es place. A specific
onsite health and safety plan was developed for all field investigation
activitIes conducted at the Cavalcade Yard. This plan primarily consisted
of: (I) Personal ProtectIon Guidelines, (2) Emergency Contingency Plan and
(3) Specific Investigation Procedures with respect to hazard precaution and
decontamInation/respIratory/and direct contact methods.

After review of the toxic and hazardous chemicals present at the Calvade
Yard slte a detern.ination that all field investigations and sampling
activitIes could be conducted a Level 0 protection. Level 0 protection, as
aefined in the Health and safety Plan, consists of but not limited to:

Acid resistant coverall
Steel toe ana shank boots
Protective gloves

It was also specified that onsite air monitoring using the HNU photo
analyzer during all fIeld activities would be conducted. The site-specific
health and safety plan speCIfIes that an ambient reading be determined
before activity occurs. PeriOdic measurements of the air were ~p,cified to
",cnltor for potent ,al hazard. If the recorded value increased 5 ppm above
the background value, a requirement to advance to level C personal
protectIon. l~vel C personal protection consists of but not limited to:

Full face respIrator with GMCH cartridges
Tyvek dIsposable coveralls
Taping of boots and gloves to reduce skin exposure
Disposable boot cevers
head protectIon

The type and concentrations of contaminants encountered at this site do not
require a greater level of personal protection. All onsile personnel have
been subjected to str1ct health monitoring and professional instruction for
field invetigation activities at uncontrolled hazardous waste sites. All
field activities were coordir,ated by the COM Health and Safety officer, Mr.
Donald Muldoon (C.I.h.).

An onsite health and 5afety monitoring person was also present to perform
air monitoring and insure adherence to the plan. A discussion in greater
detail, hazard information of chemicals associated at the site and
specifieo activity requirement are contained in the Site Specific Health
and Safety Sampling and Analytical for the Cavalcade Yard site. -

6.11 Ele~ation .and Horizontal Control

Ground surface elevations and sample locations were surveyed by Harsh/
Jalayer &Associates of Ho~ston, Texas. All horizontal control is based on
the lexas State Plane Coordinate System, South Central Zone, as establ i shed
hy the National Geodetic Survey and the City of Houston. All vertical
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LOG OF BORING NO. CAV·SL·03
CAVALCADE CONTAMINANT SURVEY
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control and elevations are based on the National Geodetic Survey.Mean Spa
Level Datum, 1978 adJustment, as determined by its latest releveling (19~1
projection) and as established by the Nation~\ Geodetlc Survey and the Ctt~.
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LOG OF BORING P.O. CAV·02
CAVALCADE CONTAMINMfT SURVEY

METRO-STAGE ONE. REGIONAL RAIL SYSTEM
HOUSTON. TEXAS
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CAVALCADE CONTAMINANT SURVEY
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lOG OF BOHING NO. CAY-OS
CAVALCADE CONTAMINANT SURVEY

METRO-STAGE ONE. REGIONAL RAIL SYSTEM
HOUSTON. TEXAS
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PLATE 6-39

lOG OF BORING NO. C"V·07
CAVALCADE CONTAMINANT SURVEY

METRO-STAGE ONE. REGIONAL RAIL SYSTEM
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LOG OF BORING NO. CAV·09
CAVALCADE CONTAMINANT SURVEY

METRO·STAGE ONE. REGIONAL RAIL SYSTEM
HOUSTor•. TEXAS
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"tttrl.l.,efed " .••. ;. Sell urnplt compos.ed ot Ihernallng lavers 01 dlt:trt'nl 1011 type
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Oirnf"nsionc; (r~{'t)

location Coordinates Ground Instdlldtion Sand Striltum
II l. L} L4 l~Well No. North East Surfacp flpvatinn <: Odte Top flottom

C"V-O"-OI 1)21~2 H~8~6} . ~O.4 2.G 1Ul '>.7 2.2 0.4 2-7-R} 11. ') 18.')
CAV-OW-02 7H695 J157796 51.3 2.1 10. ') 9. e, 1.4 0.0 "'-~-fl; 10.0 19.0
tAV-OW-03 734599 3157963 49.1 2.5 11.~ 7.5 1.7 0.1 ?-7-83 11.') 18.5
(!\V-OW-04 734713 3157676 51. 1 ?? 10. 3 9.;- ,.. • 1 0.0 ,'-6-83 11.5 19.')
(""'-OW-05 735!\!B 3157557 51.0 (.0 I . I (,.7 1. f\ (). I (-7-!H 0.5 n.o
C"V-OW·07 ? . () i.e. 9.(, 0.6 1i.9 5·J-f\} 11.0 16.0
("V-Ow-OS 7))?41 J1574MI'I Sir. ') 1. il ,(.... ~ M.l l.f\ i.O 5-}-R} 7.0 20.0
CAV-eW-09 I" .0 l. ! 'r.. 7 1.4 ') • (I 5-i7.MJ 1? .0 11>.0
CAY-OW-10 HORn ~;;71'171'1 ;' .0 9. t 11>.7 0.5 J.() 5·17-'l3 II>.n 14.n
CAV-01Y-11 731400 3l)1'I7~0 49.6 ?O 7. 1 1 t. 9 1.r. 1.0 ~·9-I'IJ 11.0 19.0
CAY -01Y.1) 7H216 Jl58J?9 l.U 7.9 1?1> 1.5 2.0 ~-17-8J 9.5 20.0
CA"'-O\\'-14 7337;>0 315Ml00 50.1 1.0 9.7 10. 'l 0. " 1.'; ~-17.iH 11.0 17 .0

"

., .

MONITORING WEll INSTALLATION DATA
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4~' . (.

49.S
CAV-OW-02 49.4

4(,. 1
4(,.9 46.9

CAV~OW-Or' 47.S
47.J 4R.0 47.0 4(,.9

CIIV-OW-04 4(,.(,
4(,.? 47.4 4(,.6 46.6

CAV-OII'-OS 47.1
4(,. 1

46.S
CAV-Olt-07

4~.r. 4(,. !
4(,.~

4~.r. 4(,.4
CAV-O\\'-OA

4 J. 9 4t~ . r.
4~.S 49.? 44.7

CIIV-0II'-09
u4.? 4(,.(, 47. 9CIIV-OW-l0
41.>

" \.7 41.A
4?~

CAV-OII'_ fl·
45.8

CAV-OW-13
4(,.6 49.0 49.4 4R.7CAV-OW-14
46.1 47.7 49.3 47.7 48.5

SUMMARY OF GROUNDWATER ELEVATIONS
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This letter is written to confirm our dt~cussions of 12 April 1983 with
regard to installation of a deep monitor well at the Cavalcade property,
currently being considered by the Houston Metropolitan Transit Authority for
a rail and maintenance yard. The intent of this letter is to describe the
details of the well construction and to piovide you with some additional
informatlon which was not available at the time of our meeting.

o
o
o

and

3"~ (IKI,It,we Cff\lel Olt"'. SUll' '20
Ao,j51't'I fir'" 1813.
512 J.~ 66~ I CU»e C.....WAT

CAMP DRESSER & McKEE INC

Ij to sample soil encountered during drilling operations.

April 29, 1983

Dear Mr. Oi ck:

As you are aware, the proposed well is bein9 installed to obtain information
with regard to potential subsurface contamination and the qualit.l' of ground
water beneath the Cavalcade property_ The well will be drilled dpproximately
200 feet southeast of Site N, one of the sites sampled during the preliminary
investigation of the property carried. out by COM and McClelland Engineerlng.
and the location where deepest penetration of creosote conta~ination was
found. T.." ".~l ",_ "Iectivt'c in constructing the deep well are:

2) to collect samples of ground water in the "target aquifer".

3) to establish thE piezometric head in the "target aquifer".

The "target aQuife," appears to be a relatively continuous sand which occurs
.t about 200 feet below the ground surface and, according to available
drillers logs, ranges in thickness from approximately 10 to 80 feet. This
aquifer is the Shallowest subsurface sand known to be yielding or capable of
yielding water to local wells in the vicinity. Actual termination of the
well could be as shallow as 150 to.180 feet below the land surface, if the
sand is encountered at those depths or as deep as 300 feet; however, if no
sand is encountered before reaching 250 feet below the land surface, the deep
monitor well program will ~ abandoned and the hole will be plugged with a
nonshrink cement grout.

The drilling and install.tion of the well will proceed .s follows (s~e

.tta'hed illustr.tion).

1) All equipment, including drill rods, bits, mud tank. drill $tem,
well casi~9s will be steam cleanad or flushed, as appropriate.

2) Once an .cceptable location has been found, a six (6) inch open
rotary hole will be drilled to "clean" clay strata as detennined in

."...QII'l.I'f'ot"'" l!'''O''It'tfJ,. X"""IJ'S
~. , tr\,II"I'f;1f'''"I't1t ~JU"'fIlJ

Cl'M

Texas Department of Water Resources
e Enforcement and Field Operations Division
- P. O. Box 13087, Capitol Station

Austin. Texas 78711

Attention: Mr. Michael Dick
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CAMP DRESSER,. McKEE INC

Texas Department of Water Resources
April 29. 1983
Page Two

the field by the suoervisin9 geologist or engineer. based on visual
examination of drill hole material for creosote products and/or use
of an HNU photoionizer. Maximum depth of the six inch hQle will be
150 feet.

3) The drilling fluid used to advance the six inch boring will a
bentonite-only based fluid with no other additives. The density of
the drilling fluid will be maintained at a minimum of 1201 of the
density of water, a density greater than the density of creosote or
coa I tars.

4) At least once after passing through the surficial sand (upper 20
feet) and between ZO feet and 150 feet. the drilling fluid will be
discarded. all equipment cleaned as described above. and fresh fluid
prepared for further ,.dri 11 ing.

5) Soil samples will be collected every ten (10) to twenty (ZO) feet
using either Shelby tube samplers or split-spoon samplers from the
ground surface to the bottom of the hole ("200-foot" sand). The last
sample collected will be from the clay or silt underlying the "ZOO.
foot" sand. A representat ive specimen from each sample recovered
will be retained by the supervising geologist or engineer. Samplers
wi 11 be steam cleaned or cleaned wito lola'. _ . me~har.ol hP'.·.~"n

uses.

6) Once clean clay strata have been encountered. assumed to be at a
depth of between 50 to 150 feet below the ground surface, the hole
101111 be reamed to eight (8) inches and a six inch casing will be set
and seated into clay or silty clay at the bottom of the hole. If
the six inch cas'ng is to be left in the hole, it will be cemented
in place.

7) Drilling beyond ISO feet or the termination of the six inch casing
will employ potable water or a light mud mixture. pumped through only
once and not reCirculated to the hole.

8) A ten (10) foot long. four .(4) inch diameter wire-wrapped screen with
four inch diameter riser will be installed to the bottom of the "ZOO·
foot" sand. A wash down plug will be used in case of hole collapse.
A sand pack or filter cloth will be used if necessary.

9) Using a tremie pipe. the four inch riser will be troutetwith •
nonshrink cement bentonite mlX. back to the ground surface fr?m a
cement basket placed above the screen. The six inch casing 101111 be
removed from the hole during the 9rou~ing process as appropri~te.

10) The well will be covered with a suitable locked protector.

o
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The procedures above have been formulated based on anticipated subsurface
conditions. The procedures will be modified as necessary 4n response to

~ actual conditions encountered during drilling as deemed appropriate.

Two of the soil specimens retained by the supervising geologist or engineer
will be sent to a laboratory for a complete Priority Pollutant scan. O~e of
these specimens will be from the sample obtained from just below the six inch
surface casing (apprOXimately ISO feet). The other specimen will possibly
be from just below the screened sand. Final determination of which soil
samples are to be analyzed will be made on completion of drilling and will be
reviewed with TOWR.

It is anticipated that all water associated with drilling, development and
sampling of the well can be disposed of in the sanitary sewer system; ten­
tative approval has already been received. Alternatively, all water will be
disposed of by spreading on-site; some discharge to existing site drainage
can be anticipated. All solids and drilling mud recovered during advancement
of the boring will be removed from the site and disposed of at an appro~riate

solid waste facility.

All necessary precautions will be taken during installation of the well to
reduce the possibility that surface contamination will be transported down­
ward in the hole and to insure, to the extent possible, that samples obtained
are representative of actual conditions. It is to be emphasized that
construction of the well will be accomplished according to strict protocols
and in a conservative manner.

If you have any questions regarding the procedure outlined above for
installation of the monitor well at Cavalcade, please contact me as soon as
possible. Approval of this letter by you or the designated representative
of TOWR will constitute acceptance of the well construction and installation
procedure and will allow us to proceed with its implementation.

Sincerely yours,

~~f5~~
Robert S. K1er

ACCEPTED:

TEXAS OEPARTME~T OF WATER RESOURCES

BY:'-----------
T1TLE: ~-----_

DATE: _
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7.0 ENVIRONMENlAL SITE EVALUATION

lhe Environmental Site Evaluation presents the general air, soil, and
groundwater quality findings at the proposed Cavalcade Yard site. lnfor­
~tion and conclusions contained in this section are based on the data
obtaIned from the Phase 1 and Phase 2 sIte investigation Rrograms. Our

t recollullended addItional stUdies necessary to finalize the Phase 2 investi-• gation and design analySIS are outlined in Chapter 9.

7.1 Introduction

As discussed in Section 3.3, creosote waste products were encountered by
~(Clelland Engineers during the Cavalcade Yard Reconnaissance Study. The
preliminary Phase 1 investigation of the site was conducted to ascertain
w~tther the site is contaminated and if"so to provide a basis for deter­
IT,1nlng what addltional work was necessary. Further work was conducted
durIng the Phase 2 investigation to obtain information on subsurface
contamInation especially in the area of proposed building locations.

7.2 Air Qualit.l

AIr emissions from the Cavalcade Yard site produces no significant impact
to contiguous areas. The site, located in greater Houston (Harris County),
has an air qualIty conSIstent with other areas of the city. The site
location is in an area classified as nonattalnment (not presently meeting
natlonat ambient air quality standard - ~AAQS) for both ozone and total
suspended particulates. The Greater Houston area is classified as being in
attainll~nt for sulfur dlolide, nitrogen OXIdes and carbon monoxide. The
exIstIng trucking operations may contribute in small quantities to t~e

nitrogen oxides and carbon monoxide levels.

Presencly, no direct sources of air contamination from the previous creo­
sotlng and wood preserving operat;ons exist. All potential disposal and
operations areas are presently co,ered with fill or vegetation. This
provides a barrier which prevents direct contact between these potential
sources and the air. Although waste products from this s'·.e contain
OdOrous compounds that would degrade ambi~nt air quality this barrier
prevents diffusion of these compounds into the ambient atmosphere. Only
upOn exposure of the underlying contaminated soils through investigation
and/or construction activities could air quality degradation In the
immediate area possibly occur. As discussed previously, the waste creosote
prOducts disposal at this site have been SUbjected to environmental
degradation and as a result only refractory non-volatile compounds remain.
As a result, no major concentrations of volatile organics which might
influence the ambient atmosphere were detected. These compounds would not
result in a signficant impact to local or regional air quality.

7.3 Sediment Clnd Surface Water Contaminatt2.!l

Analytical results from sediment s~mples indicate some trace contamination
but no significant health hazard. Concentrations of creosote products
range as high as 109 ppm in the drainage ditch adjacent to the railroad on

7·1
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'h, "" .", 0' "O""y (S'.." lO""" "V-S'_"). Th', "y b, "","'0 "",", "O" 'h, ""'0" "'h" 'h" '0 'h, '''0' "0< t""t" ",
,',.".", """"". £I"'h'" (S"',. lO""o" "V-S'",. "V.S'-".'0' "V-SD-'3) ,o""""to" 0' "'0'0'' "0'.". t, 'h, ""h """'"r<tnge from 7.b to 10.4 ppm, confirming there is localized OVertContamination of the drainage dItches.

Tho" ""'" '0 b, 11'", '0""""'0' 0' ""." ."" ,t 'h, .t"."'0'0" P'o,.", '" '0' """""'y 'ol.bl, ,., hl,h '0""""'0" I •
•• t" ." ,., "p""'. Th, D.1 Pp. 0' "'0'0'' P,o"'" "'" " 'h,
""h "J"'" '0 '" "'1"., (S'..I, 10""0' "V"'.OI) I, P'Ob.bl,fel"tea to floating oil ana SPillage <110ng the tracks.
~
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7.4 Shallow Groundwater ana Soils Cont~mjn<1tion
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f ,." '''''''',g '" "" ''''''do, ,,,,,,,,,,. Th, ",It" ',.if". ,,,.
lIlI, " '" 'y ,". '" t;" "'" "" 9"",,,, ",,,,, .Ithi, 10 f,,, ","grOuna Surface (see Sectlon 5.2). Rel~tlvely high concentr~tions of

"""" """"'. """. """," ,., "'" 0'".", ",' f ••", """"" " 'b, 'b'llo, "0"""". '0 "0"'"", ""I,. "" ""y."
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,resence of fine-grained materials (clays and silts) in the upper parts of
~ost of the aquifer, however, serves to partially confine the groundwater,
p'articularly under short-term conditions.

]he configuration of the water table and the east to west direction of
Ifoundwater flow is not conSistent from what would be inferred from

, consideration ot topography in the vicinity of the Cavalc~e property and
f the locations of the drainage ditches into which shallow groundwater would

~~scharge (Plate 5-4). l~Cavalca~ Yard site lies in the drainage bpsin
of HUllting Bayou. As discussed in SectIon 5.4, the land surface in the
V1clnity of tne site slopes gently to the southeast and east toward Hunting
~~you. A shallow ditch, draining into a branch of Hunting Bayou, lies only
a~out 5UU feet north of the property. Another branch of Hunting Bayou,
a::'ut 10 feet deep. lies just over a half-mile east of the site. Adrainage
s~ale from the branch extends along Collingsworth Street to the south.
LIttle white Oak Bayou is the nearest major drainage course on the west.
B~t at a depth of 25 feet. It is also the deepest Bayou in the viclnity of
the site. lhe drainage divide between Hunting and Little White Oak Bayous
is oriented to the southeast and passes southwest of the site.

A projection of the groundwater surface beneath the Cavalcade Yard site (at
a gradient of 20 feet per mIle to the west) to Little White Oak Bayou would
Just intersect the bottom of the closet proximity to the Bayou. But the
projected surface would cross the drainage divide between Hunti~g and White
Oa, Bayous. Whl1e topographic and groundwater divides need not coincide,
su:h a wlde discrepency 1n orientation a~d position is unusual.

Because of its greater recharge potential, it is possible that a sandfilled
chilnnel (Pleistocene distributary channel) lying just east of the site and
extending approximately north-south is influencing the water table con·
fIguration more than surface drainage. ~o channel is shown on available
detailed geologic maps. but it might easily have been missed or excluded
because ot its small size and the extensive urbanization of the area. It
is also possible that the current configuration and gradient of the shallow
water table is not natural but is being influenced by artificial or transi­
ent sources east of the site. lhe data are insufficient to confirm this.

The only information available on the extent of contamination 1n the
shallow aquifer at the proposed Cavalcade Yard site is the analysis
performed for Observation wells CAV·OW-l and CAV·OW.2 and the visual and
odor observatfons made during drilling of the seven additional shallow
observation wells. This informatipn indicates that:

o Shallow groundwater in the vicinity of CAV-OW-02 is contaminated
with creosote waste products. The concentration of the creosote
products was IB ppm. Volatile organics, including benzene, toluene
and ethyl benzene which are typical of petroleum prOducts, and some
other organics including pentachlorophenol were also found.

a Groundwater from CAV-OW.Ol is also somewhat contaminated. The
concentration of cy~nide, however, suggests that at least some of
the contanlination is contributed by seepage from the waste disposal
lagoon of the acetylene platlt located to the east.
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The distribution of the shallow groundwater contamination indicated by the
other shallow observatlon wells is not entirely consistent with the
grounDwater flow regime. Except for well CAv·rW-IO, all the wells in which
contamination waS detected are located on the upgradient (east) side of the
property. As stated earlIer, some of the contamination of well CAV·OW-u!
is from the waste disposal lagoon at the acetylene plant east of the
Cavalcade Yard site.

The probable presence of creosote waste products in observation wells
CAV·Ow-OI, CAV-uw-ll, CAV.OW-13, and CAV·OW-14 suggests either that the
sourCe is off the property; e.g., spillage along the railroad tracks east
of the property, or that the present flow system is not th~ same as existed
in the past when wood treating and preserving operations were active on the
site. It does not appear, however, that under the present groundwater flow
regime that any of the contaminants are being transported offsite as deter­
mined by observation wells CAV-OW-08 and CAV.OW·09. except possibly at the
southwest corner of the Cavalcade Yard site. Considering the age of the
wastes products and that the more volatile and mobile compounds would have
already left the site. this is not unexpected.

Because the data do not appear entirely consistent dnd because Phase 2 work
was not completed, it is dlfficult to assess the full impacts of past use
of the Cavalcade site on the shallow gr~undwater. There are one or more
places on the site which are serving as "sources· of contamination, Mate·
rial excavated from these places are expected to reduce future groundwater
contamination of the shallow aquifer. The site does not, however, appear
to be contributing extensively to pollution of the shallow groundwater in
the vicinity of the site. •

7.& ~ Groundwater

Because indications of contamination from creosote waste products were
found at 40 ft below ground surface in soil borings CAV·Jl·03 and CAV·$L·04
lind because of ,the sha11 Ow groundwater contumi nat ion, Texas Depal"tment of
Water Resources (TDWRj requested the installation of a deep (200 ft)
observation well. The purpose of the deep well was to ascertain whether
contamination from the wood treating and preserving operations at the
Cavalcade Yard site had migrated downward to the first usable aquifer. As
discussed in Section S.S, the first usable aquifer waS taken to be the

1·4

o Shallow groundwater and soils in the vicinity of observation wells
CAV·O~·10, CAV·OW·ll. CAV·OW·13, and CAV·OW-14 also appear to be
contaminated. CAV-OW·IO as clearly the most contaminated,
CAV·OW·13 is the least contaminated.

Contamination of groundwater from CAV·OW-02 is related to the high levels
O!Lcreosote waste products found in soil borings CAV-SL·03 an~ CAV.SL-04.
B~ed on analyses of aerial photographs, it appears that the area near
observation well CAV-OW-02 could potentially be a previous waste disposal
area. This area has been subsequently disturbed and its boundaries and
exact location are obscured. The high degree of contamination indiCated at
w~ll CAV-OW-IO suggests that this well also is in or adjacent to another
major source of creosote waste products. Data are insufficient. however,
to define the nature of this source.
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shallowest aquifer known to yield water for domestic purposes. It was
aSSum~d that because yielo requirements from domestic wells are very small
and because 01 cost consloerations. domestic users will tap the shallowest
possible aquifer which is capable of yielding water of a suitable quality
for a sustainable period. In the vicinity of the Cavalcade Yard site, the
Shallowest aquifer known to be used fur domestic purposes is about 200 feet
below the ground surface. "

~ "

The deep observation well. CAV.0w·Oo. was installed to the southeast of
50\1 borings (~V·SL·03 and CAV-SL·04. The sper.ific location was chosen
because:

a) It was close to. and presumably downgradient. from the suspected
di spos"l drea.

b) It was oulside the inferred boundary of waste disposal area. thus
reducing the possibilIty of drilling through buried wastes and
Inadvertently carryIng contaminants downward.

c) It was outSide the boundaries of any plannAd structures, reducing the
possibility that the well would be destroyed during construction.

Installation and sampling procedures were developed according to detailed
specifications (see Section 6.3). During drilling. all soil sanples
reCovered were examIned vlsual1y and analyzed with an HNU photoionZier.
~Ol 1 samples immedIately above and below the target aquifer were assigned a
complete priOrity pollutant analysis. A groundwater sample was collected
atter the well haa been con'l'letely developed by pumping for several days to
p.,rn,it a representative sample. Acomplete priority pollutant analysis was
also assigned for tOt groundwater sample. ~

~o visible contamination or odor was detected below about 60 feet. HNU
r~dings continued t.o be hlQ1i'12D'OOppm) Toas deep as~1l2 feet and as high
as 400 ppm into the target aquifer. Priority pollutant scans of the soil
samples above and below the target aquifer showed no detectable contamina­
tion. Analysis of the groundwater sample revealed that.toluene (49 ppb)
was the only contaminant present that is possibly related to wood treating
and preserving operations (49 ppb).

The available data suggest that groundwater in the "200 foot" aquifer has
not contaminated by WOod treating or preserving operations on the Cavalcade
Yard site and most likely has not been contaminated in the past. The
presence of toluene. in the absence of other organic contaminants in both
the well samples and soil boring samples collected during the installation
of the well, is anomalous and in our opinion probably represents a contami.
nant introduced from some source other than the site. Similarly, the high
HNU readings appear to anomalous. The HNU device is a generic detector and
simply responds to photoionizable compoundS with a disassociation energy
equal to or less than ultraviolet lamp source, 10.2 eV. HNU readings are
not specific to creosote wastes o~ even organic molecules. The specific
cause of the high HNU readings observed during the installation of the well
is not known. These values could be a result of any number of causes
including. a response to naturally occurring organic compounds or a
tranSient instrument malfunction. The cause of this anomaly should be

o
o
o
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determined when the field stud1es are completed. In sUlMlary. 1t 1s our
op1nion that the deep well sample should be retaken and analyzed and 1f Our
Judgment holdS and the "deep" aquifer 1s not contam1nated then the s1te
development 1n accordance with the recommended Remedial Act10n Plan shouldproceed.

,
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8.0 REMEDIAL ACTIO~ PLAN

Remedial actions that are required for the Cavalcade Yard site address
primarily the contaminated surface and groundwater encounter~d during
future constructIon or during remedial activities at the sjte and the

~ contandr,,;ted subsurface source materials. This section presents the
• objectives, identifies the potential remedial actions, evaluates these

actions and recommendS remedial actions for the Cavalcade Yard site.

8.1 Obj€~tives

The objectives of this Remedial Action Plan are to:

a. prOVIde positive control over on-site surface water, rainfall runoff
and groundwater to be handled during the construction activities
associated with the proposed Cavalcade Yard facl)lties;

b. provIde protection for the workers at the proposed facility from
exposure to the contaminants currently present on-site;

c. prOvIde on-site health and safety ffiJnitoring during all construction
actIvIties assOCIated with the site; and

d. monitor for off-SIte migration of contaminants from the shallow
aqul fer.

1:>.2 Identify Alternatives

Tne following alternatives were identified to address the surface water,
raInfall runoff and groundwater encounted during construction activities at
the ~,ite.

o ~v Action. Under this alternative surface water found on site and
storm run-off would not be collected. It would be allowed to
percolate into the ground or run off the site into the stormwater
drainage system. Any groundwater that was pumped from dewatering
operations during excavation would also be discharged directly to
the storm drainage system.

o Tank Truck Removal. Under this alternative surface water,
collected storm run-off of groundwater from the site would be
collected and transported off-site for disposal at an approved
fa ciIi ty •

o On-Site Treatment. Under this alternative surface water, collected
run-off and groundwater would be treated on-site by an appropriate
process. The unit processes may include air stripping, granular
activated carbon adsorption, and precipitation. After treatment
the water would be discharged to the storm water system.

o Discharge to Sanitary Sewer, Under this alternative surface water,
collected run-off and groundwater would be subjected to on-site

8-1
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pretreatment, if required, and then discharged into the municipal
sanitary sewer system. The level of pretreatment required would be
established by the terms and conditions of an Industrial Waste
Permit issued by the City of Houston.

The following alternatives were identified to address long term protection
of the workers at the proposed facility from the contaminants "currently

~ found on the site. The area of primary concern is the suspected disposal
area located near the proposed operations building. Any groundwater
encountered would be treated as described above.

o No Action. Under this alternative the contaminated soils would
remaln on-site.

o In-Situ Chemical Fixation. Under this alternative the contaminated
soils woula be chemically fixed"and/or solidIfied in place to
prevent theIr migration off-site and phySIcal contact with the
population.

a Incineration. Under this alternative contaminated soils would be
burned in a high te~perature incinerator. ThIS operation could
take place at eIther an off-site approved facility or on-site using
portable equipment.

o Removal/uisposal. Under this alternative the contaminated soils
would be excavated and all material having observable contamiantion
would be dIsposed of at a permitted TOWR Class I facility. The
excavation would be backfilled with uncontaminated material and
capped with a rr,)nlmum of three feet of compacted clay.

o Excavation and On-Site Treatment. Under this alternative the
contaminated soils would be excavated and renovated on-site. The
soils would be subjected to microbial action to degrade the
contaminants. ThIS activity would be encouraged by the addition of
acclimated microorganisms water and food if necessary. The
remaining sol ids would be used on site for fill or properly
dIsposed of off-site, if required.

8.3 Evaluation of Alternatives

The evaluation of alternatives was based on a positive rating (+), a
neutral rating (0) or a negative rating (-). In each category relative
values were assigned based on an alternative's relative ranking compared to
other alternatives in the particular category. A value of (+) indicates
one alternative has significant advantages over the other altern~tives for
a particular category. Zero (0) indicates there is no particular advantage
of one alternative over another, and (-) indicates a distinct disadvantage
for an alternative compared with the others. A total of five ranking
categories were evaluated for each alternative remedial action. These
categories are:" reliability, ability to implement, technical effective­
ness, environmental concerns, and safety. The results of this analysis are
summarized on Plate 8-1 and discussed below.

8-2
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(,) <i'l'lifi(dnt advantage over other alternatfves
(.,) fl., puticlJlar advantage
{.) [Ii ,1 inct cli·,,1rlvantagf> comPared to other alternatives

lEGElIO:

PLI\TE 8-1

rVAtllAT!ON or At TrI':IMr:'I',

(-) ( - ) ( . ) (-) (0)
( - ) (0 ) ( -) (0 ) (o)

(.) (0 ) ( () ) ( +) (+)
( I ) (.) (f) ( +) (+)
( () ) ( +) (0) (0 ) .. (o)

An It [Ty TO TU PIli fAL ENVIR01IMENTAlR(UAn II Jn Jr·1rl [ 1·lnn ffl r (II vrllESS COII(r riiS SArETY
... ..

- -"-- ---
( - ) (- ) ( . ) ( -) (- )
( +) (0) ( .) (f) (+)
(0 ) ( . )

( " J (.) (0 )..
( +) ( .) I ' ) ( +) (0 )

Incineration

In-Situ Chemical
ri xa t ion

tlo Action

On-Site Treatment

Tank Truck Removal

Discharge to
Sanitary Sewer

Removal/Disposal

(.

Excavation and
On site Treatment

suprACE. RUNOFF" GROUND­
WkTER ALTERNATIVES

lONG TERM ALTERNATIVES

No Action

NOTE: These valul!S are not meant to l,e
additive and should not he tr,tal!',I.

~-----'~"""'~"-=""---lL:-;;;;-~r.=--;;;-;;;;;-'~C-;;"';;;;;;;;"---;~.~~~_~"-..---.-.~tr~-~lII!-"-l-I!l'"-~--~~-~--.".-,.. -..-PI. •t!!!!!'-•••~~:
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~urtace. Runoff and Groundwater Alternatives

Reliability. Collection of the water during construction and either
trucking the water to an approved off~site treatment facility or on-site
treatlhent prior to discharging the water to the city sanitary sewer system
would be the most reliable alternatives. In both cases the contaminated
wat?r would be contained and disposed of in a safe manner. Contamination

h would not be released into the environment. On-site treatment and dis-
~ charge to the storm system is not as reliable because it would require a

high degree of treatment and more complicated processes. This is necessi­
tated by the fact that the discharge is not to a wastewater treatment sys­
tem but to drainage and the river. The least reliable alternative is the
no action "alternative that provides no protectioll against the migration of
the contaminants.

Ability to Implement. Oischarge of surface water, storm water runoff and
collecteo grOundhater to the sanitary sewer would be the easiest to
impleme~t. lhe pretreatment system would utilize standard processes to
satIsfy the Sewer pretreatment standards. Trucking the water would be
quIte appropriate tor heavily contaminated water. but large quantIties of
water pur.~ed during well point operations for excavations could overload
thIS System. lhe quantIty uf water could be too great to transport in this
manner. Public and city opposition to both the no action alternative and
t~e on-site treatment with dIscharge to the storm drainage systpm could
make thew impOSSIble to implement. The city has stated that di~charge to
tne stor~ draInage s}stems would not be allowed.

Technical Effectlvenes~. From a technical perspective it is possible to
transpo,~ the w~ste water to an approved facility or treat it on site and
dlscnarge it to the sanitary sewer. They both use existing and proven
technIcal methods of treatment. Treatment processes would probably include
aIr strIpping, granular activated carbon, and precipitation. On-site
treatment and discharge to the storm system requires a greater level of
treatment because of the method of final disposal and therefore is not as
d~slrable. lhe no-action alternative is not Sound technically and allows
the wastes to remain in their present condition.

Environmental Concerns. Tank truck removal, treatment and discharge to the
sanitary sewer system and treatment and discharge to the storm sewer system
all present environmentally effective solutions to the problem. The waste
water is contained, treated and disposed of in an effective manner.

The no-action alternative is not an appropriate response to protect the
environment. If not contained or treated the contaminated water will
run-off the site and spread the contaminants outside the site boundaries.
lhis would only accelerate the environmental degradation caused by the
contaminants at the site. .

S~fety. The most favorable alternative for safety is to iruck the
wastewater off-site. This alternative does not require en on-site
treatment system or e~tensive contact with the water. Both on-~ite

treatment alte-natives utilize conventional unit processes but require
controlled safety procedures because of the type of wastes that are being
handled and treated. The least acceptable alternative is the no-action

11-3
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alternative. Raw. untreated water would be discharged and the possibility
for contact with human receptors would be the greatest.

Source Control Alternatives

Reliability. Incineration and the removal/disposal alternatives ~re the
m~st reliable methOdS of disposing of the contaminated Salls since in both
c&ses the technology is available and proven. The inCineration process
will effectively destroy the organics. The remaining ash and metals can be
placed in a Class I landfill. Removal will also include any pretreatment
required by the disposal facility and then off-site disposal of the wastes
in a Class 1 facility. On-site treatment. possibility by microbial
activity will treat the wastes. After treatment the residue can be
disposed of in a municipal landfill. This methodology has been
successfully applied in a limited number of applications and is not yet
widely accepted. Chemical flx'tion is generally effective in demobilizinq
metal wastes but is generally.;"It effective in the stabilization of orgaric
wastes - particularly over the long term. The no-action alternative is not
reliable and the present migration of wastes through the groundwater plu~e

would continue because the source would still be active.

Ability to Implement. Removal/disposal and the on-site treatment
alternative are the easiest to implement. They both require conventional
construction procedures. It is not certain if the off-site disposal will
require fixation prior to transporting the wastes. Even if this is the
case. the prOCESS should be easy to implement. Incineration would be more
difficult to implement - primarily due to excessive costs and permitting
requirements, The majority of the contaminated material is not combustible
- rather it is inert soil. Therefore. the wastes arE probably not capable
of being burned without an outside source of fuel. This becomes very
costly and the process would result in large quantities of ash that will
probably require disposal in a Class I landfill due to the high metal
content. Chemical fixation on site would probably not be desirable because
the potential for organic contaminant migration would still exist over the
long term. The no action alternative is not acceptable because nothing has
been done to alleviate the migration of the contamination already present
at the site.

Technical Effectiveness. The removal/disposal alternative presents the
most widely proven technology for dealing with the type of wastes present
at the site. Incineration and on-site treatment are both technologies that
have application but a large percentage of the contaminated materials are
not combustible and microbial applications have been limited in number and
scope. The technology associated with chemical fixation as a permanent
solution to organic migration has not been proven effective to date.
therefore, this alternati~e and the no-action alternative which does
nothing to the source materials are not desirable technically.

Environmental Concerns. Environmentally the most effective and complete
alternative is the removal/disposal option. It removes the source of
contamination from the area so that additional contaminants are not
introduced into the groundwater. It then places these materials in a
secure Class I facility where it,will be isolated from the environment.
Incineration also removes the wastes from the source area. There is an
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8.5 Eroposed Remedial Action

For the SOurce control alternatives. the removal/disposal alternative
received the most positive evaluation. Incineration and on~site biological
treatment were also positive but were either questionable or not totally
appropriate in some areas. In-si(u chemical fixation and the no·action
alternative were considered to be inappropriate for this site. The
removal/disposal alternative is a proven. effective method for dealing
with the type of wastes on the site. However. if a treatment standard or
disposal standard test can be established for these wastes, then this
alternative could become much more viable tor the Cavalcade Yard site.

o
o
o

8-5

discussions with TDWR. a Pleliminary Cleanup Plan was proposed for
as shown on Plates B-2a to 8-2c. This plan was responded to in a
remedial action program to TVWR dated May 17. 1983. and is shown

Conclusions

Ilased on
the site
proposed

8.~

Safety. Removal/disposal and incineration are both alternative that use
proven processes that are safe. There should be no danger for public or
wor,er safety due to these treatment processes. fixation and on-site
treatment are relatively safe operations. but in both alternatives the
wastes remaln on-site for a periOd of time. This increases the possibility
ot contact with the public especially for the microbial treatment which
wlll require spreading the wastes in the open tor an extended period of
time while the biological activity is taking place. While the present
sltuatl0n is not unsafe. the no-action alternative does nothing to protect
the safety of potential downgradient receptors of the contaminated plume
ard ther~tore is not respo~sive.

The surface water. run-off and groundwater alternative actions that
received a generally favorable evaluation were the tank truck removal and
pr~treatment followed by discharge to a sanitary sewer. The on-site
treatment with discharge to the storm drain system was generally neutral
and the no-action alternative was negative in the evaluation. The tank
truck removal will probably prove to be most effective in dealing with
so,all quantities of highly contaminated wastes. If the quantities are
large and lor the concentrations of contaminants are low. then it will
probably be more effective to use pretreatment and discharge to the
sanitary sewer system.

added concern of air emissions from the combustion process but the
technology exists to deal with those emissions. The ash material would
then be placed in a secure Class I facility. On-site treatment would
require exposure of the waste materials to the air. Any volatile organics
present would be given off .into the air which may affect air quality in the
area. AddItionally. there is the questfon of when does biological
treatment stop and what effect would the remaining contamtnants have after

l bei ng placed ina muni ci pa 1 1anOf iI J. t:hemi ca1 f i xaU On ; s not very
effective on organics and they would continue to migrate off-site. although
the rate of organics beIng released would probably be less than at the
present time. lhe current situation has caused environmental degradation
ana the no-action alternative would do nothlng to alleviate this situation
and therefore it is not responsive.
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b. The contaminated material shall be capped using a mInImum of
IE inches of compactea clay as specified in Item I.

c. The contamlnated material shall be capped using a minimum of four
(4) inches of bituminous concrete or portland cement concrete
placed 1n accordance with standard construction practice.

8-6

3. Other areas of observable soil contamination (as defined above)
unearthed during construction shall be addressed using one or a
Combination of the followlng remedial measures.

2. The Suspectea creosote waste disposal area located near the operations
bUilaing wl11 be excavated to a depth between seven (7) and twelve (12)
feet to remove all material having observable contamination, defIled as
vIsual stains or noticeable creosote Odors. The excavation will De
backfllled with uncontaminated material and capped with a minimum of
three (3) f~,t of compacted clay hay.in.g a p rmea 1 lty equa -to or less
than-t-x-10 cOl/sec. The excavated material will be disposed of in a
permItted ~Dh'R Class I lanafill.

-----------_.._------------"--'---"--'-=

d. The contaminated materials Shall be capped using an acceptable
s~nthetic liner installed in accordance with the manufacturer's
recommendations and stabilized with a suitable cover material
(less than 18 inches).

a. The contaminated material Shall be removed as disposed of as a
Class I ..asle.

on Plates 8-3a to 8-3f. TDWR responded to the remedial program in a letter
dited June 2, 1983, shown on Plates 8-4a to 8-4b. The proposed pr09ram has
be-:en amended as suggested by TVh'R and is summarized in the following para.graphs.

1. On-site surface water, collected runoff, and groundwater encountered
during construction will be pretreated, if required, and discharged
into the munlcipal sanltary sewer system in accordance wit~ the terms
ana conaitlons of an Industrial Waste Permit to be obtained from the
City ot Houston. .

All grading associated with construction in these areas will provide
positive surface drainage to a collection system.

4. Observably contaminated sediments and soils containing free liquid
Shall be dewatered on-site by spreading on an impermeable surface, Le.
a synthetic liner in a bermed area or pavement. Such sediments and
soils could also be solidified onsite if the dewatering pilot testing
indicated potential problems. Free liquids collected will be disposed
of in' accordance with Item 1. The drained material shall be disposed
of as a Class 1 waste. The resulting excavations shall be backfilled
with Suitable material and capped as specified in Items 3b. C, or d.

5. The initial groundwater monitoring program shall consist of one-time
monitoring for priority pollutants from eight observation wells. Once
thi s data has been eva Iuated, a quarterly p'ogram sha 11 be imp Iemented.

\ .
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This program shall consist of monitoring one upgradient well and three
downgradient wells quarterly for one year. Parametric coverage will be
dependent on a review of the initial program analyses. At the end of
one year of monitoring, TD~R will evaluate the data and decide what
type of program will be required in the future.

All closure activities associated with the above program will be
certified and directly supervised by a professional en~ineer.

Upon acquisition of the afo~ementioned properties, a statement will
be recorded on the deed notIfying any potential purchaser of the
properties that the land has been uSed for the disp~sal of wood
preSerVIng waste materials.

7.

6.
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A. water

B. Sedl'11ent

an~ 2.

,:55t" nuncr q:OCI:. they
Ctr,~~1·. .l<r::~ \,~d:::r rna,'2

1 r, .~ t? r,::' ~ j I 2 ,3 ~ i: ~ ';: J r t ",,~

bt: r,,: \ a) 3r~nl·a(:~n-.?

dltl\;r,z (a) ar,U,t'c;CErl\:
accnaflr,t',.;l~ne

Remove all .ater f,'om areas A &B an~ any ether areas on site where
water 15 contj.rlndted.

.'

,;ate' ((,r,tJr1J,Jtej filth hazardouS "ast~ sr.~ul~ ~e c1sp)sec of at a
(1;;s ! Sltl.

tJn':(\'ltY~',J·.ec; w3ter c1sposal wil' Je l'2ft cpE-r, I tlOv;l2oJer. It c~.r·
n\..;t ~}l: ~';' ~cl ,jrg(.~ 'oJ; tr.:-:':lt -fl rerli11 t .

~lnc~ ttl'~ ~~~'~~G~s h3~e tne ~J:~~COU:

must b~ ~lSr(~0~ ~f dt a (la~! : S1iC.
tn--::.-:: .".t:!'".:,::", '1;2d'~'~'~S arE e.S ~~~l'::l\:

cr1 r")'S'2 rl €'

r,a~ht "d 1c·r·e
flUOr"dntne'li:
~en~o Ib l t luorantllene
ben:) (~l p~~~r.c

1.

2.

1. Setl~ents shJulc be removed to a ~oi~t wncre there IS no cbse"\able
cCJnL""ln3t1,'· ... ~.e. t,c, vl~jal std~n~ QI- nctl((dnl..-:: OJ\')fS.

rr~l LI110,:I"J :l(J'l~Jp t:'JJI, I ~'t' i'l-':

(ava'cdj~ Creosote Slt~

3.

1. Tht2Se (j(E'.iS SII(IU~~ bE fl11e~ ~.-.:h url=or.t:::n·,r,6:e~ eartr. ar:::: ~ fln~l

ell'']!'' c~ 3 1t-t't cf corrpJct(:~ Cldy srOJlc t:i..' a;:)pht~ ~n':: c;'-r.:ec tt
~ cr)w~ (alL" :)r settling!. In r"p"~ tc c;a;, tn" iC::C"H'9
paqm"tus ~"'ulo be ~et:

(a) p~rmCal"l1ty (cm sec) ~l X 10- 7

(~) U C' paSSIng :~o. 208 SI€:Ve '30
(e) llQulil hllllt =30
(d) plastIcity 1ndel .?.l':

", .

3. A concrete cover lTiay be ~ubstiluled f(,r items

4. All closure activities ~hou],j Le (c",tlfied by a pr0fess;onal el,]~'
necr.

2. The surface areas should be sta~ilIZ(~ .1t~ a vegetatIve cove".

Surface Water and SeJlment

c. (losure

,..

~ • ~- .- . . - - ---'~o-"-._~"""~.

.' .
. . '.. , ,
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(a) Clu5ttr wdls sllall conSl:.t of a dH. and shallo...ell located
adJaccrlly.

(1) Shallow wells should be screcred at the bcttcm ten feet
of tht: fint w~tCI' ~(i.ring L'riC

C. Are a M

6. ,\rea r~

1"'1

o
N
o
o
o

, r.. \.. .Closure sh~l) be in the same manner as2.

(2) Deep w~lls should be scree~ed at the bottom te~ fect
of the second wuter b02at'in£ unlt (apprOK. 200 feet!.

(I)) It.g:. ot till) hori"9s and monitor •. ~II installation di~grarr.,

sh",,111 LJ,> prOVi.lc>t1.

1. Soils shoule be elcavited to a depth c' 7 feet and be disposed
at a Class I sIte.

I. Soils should be excavated to a depth of 12 feet and be disposed
at a Clas5 I site.

A. Areas r, L, and otller areas where ffiinur contamination Is suspEcted.

I. Soils from these areas should be rem0~ed to a depth of 6 inches.

2. Oisflosal shall be at a proper site which will.be determIned by
sample analySIS. ,.

3. A concrete or compacted clay co~er can be substituted for items
and 2.

2. Closure shall be in the same mannel' as I-C.

Surfa~E and Subsurface Soils

Conta~lnatlon encountered during construction and'or rerrEdlal actIvitIes.

A. Ground water mcnitonng wells

I. A sufficient nllmber of cluster wells shoulc be Installed surround­
ing the site to be used Initiall) to a~ttr~inE the direct'Gn and
rate of g,ollnd wilter flow.

Grounc "ater

A. Any areas encountered should be dealt with in the same ffianner as II .
A, B, or C dependIng on the degree of co~:a~lndtl0n.

6. Closure shall be in the same man~er as 1-:.

II.

1\' •

! ! 1.

~.-
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2. Once the direct Ion and rate of 9ro\'~d wate" flow is dHermlned

anC' ~amples havt been <l1I31}'""o, a,1cltlO'lal wells may be requIred.

3. Samples shall be collected on a quarterly ~asis and ahalyzed for
chemjcal parameters to be speCIfied by Texas Department of Water
Res':lUrces 11[;.,J\} far an lJnspeciiled p~"'od of tlme In the future.

4. App r cprlate geohydrologic analyses should be performeo to deier­
mlred if the upper aquifer is lsoldtej from the one below it by a
sufflciert thl,! ness of clay to mitigate any I,azard to the reglon­
al aqui't'r.

S. Ground wate~ rece'very or slurr), h.l1s or other remedial measures
r.ljJ' tJr:· "£<1ljir~J 'Jl~(,n review of trl!? g.... :LI)C i"tctff OJta.

o
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~:->e ~:(;trClrollt.ln T~al:sit I\utnv~ it)" of ll.3rris County (~lETRO)
prc\'lc~~l~' 1~~8:'m~j th~ Texas nCl)~rt~ant of W3ter Hesr,urccs
(TD\','R) t~at it is antlcipating the acquisitiLn of tracts cf
land lr -:on fnr ~~TRO'h Cavalcade Yard & Shop
facillty. The tracL ,,-, p' ~ .. _~j approximately by the Hb",
Railway Company rail lines on the east and west, and by
Cav~l(dd~ an~ Colll~ s~orth Streets on the north and south,
respectively.

I1ETPO became aware that this site was formerly used by Koppers
Compar.y Tnc., an.l other companies for wood preserving and
cr00~cting operations after contaminated soils and groundwater,
relJtcd to the crcosoting operations, were discovered during
METRO's recClnnaiss3nce drilling program being conducted by
McClelland EnJineers, Inc. (MEl). MEl and their environmental
consultants, COlrrp Dresser & !'lcKee Inc. (CD~l), have been e\'alua­
ting the extent of contam1nation on this site due to the past
wood preserving and cre~soting actiVities and/or on-site mi­
gration. As discusseJ with you at our meeting of March 11, 1983,
this e,aluatlon has required extensive field investigation,
s.1mpling and anillysis. 'fhe swnmary results of these efforts
were presented at tll~t time. The detailed analytical results
were lran~mitte(l to your staff on MOlrch 12, 19B3. naMed up0n
the evaluation ~f the results of this study by Camp Dresser &
McKee Inc. and McClelland engineers. Inc., METRO is pro~osing
the following progrOlm of remedial action for~our review and
appro\'al:

U\

o
N
o
o
o

'.

"."opoht.n "."s,1 AuthOUIW
p. rJ • I ,~.~

1111~u,ll'.;l

"

I1r. Setr. C. Burnltt
Depllt:: Ci ~ec':or
TeX3S Dtp~~t~ent of

h'.:iter Resou:-..::-es
P. O. Ee-x 13067
Austln. ~ex~s 7B711

-
c

~la:' 17, 1983

Subject: Proposed Contamination
Re~ed131 A~tion Program
Cav~lc3je Yard & Shop Site
METRO-S~~GE O:IE, Reglonal Rail System

near Mr. Burnitt:

METnD ~
• ti 43IF
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Mr. Seth C. B~r~:~t

Ma y 17. 1983
Pa'le T".oo

b. ~~c ~unLamlnatej m~tcrial sllall be remo.eo ~s llP­
posed of .:JS d '::l.:lS~ f j I Dr 'f";PL' I WJste (See I tIC!:: 21 .

•

-.0
o
(\J

o
o
o

d. The contaminateJ material shall be capped using
ar. acceptLll,le synthct.ic liner installed in accord-lnce
"'ith m:mufi:lcturers rccClJ:lJTlend,ltlOns and stiJ\:'ilized
with a sui t.:ble CO\'cr In.Herial (less t.I1.'In 18 inches).

b. The cOntar::lnated material sh~ll be capped using a
minimum of 18 In=hcs of co:op.";ted C1.1y :IS spe::.flcd
Llbovc.

c. The conta~inated material shall be capped using a
lunlmu;n of [cur (4) in::hes of Li tuminous concrete
or portl.:md ce!nent COnCl"e:t(' p: lC(:'\ in aceord::>ncc
with standard construction practice.

All grading ilssociated with construction in these areas will
provide positive surface Jraind~e to a coll~ction system.

3. ~~her area~ of o~servabi~ soil CCnta~ln:ltlon (a5 defIned
a~~ve) ~~~drt~eJ ~~rin~ con~tru=tlcn s!l~ll b~ ~Jdrc5scj

u~:~g one or ~ ~O~~ln3ti~~ of th~ !ollo~iny rc:c~l~l

F..easures:

2. Areas M , ~, as shown on Plate 1. ~iII be excavated to
cepths of seven (7) and twel"e (12) ieet respectively
to re~ove all ~aterial havin~ observable contaminatl_n.
defined ~s vIsu:,l staIns or notice~tle creosote od~rs.

The ex=a~ation ",ill be ba=kfilled with uncontaminated
material a~d ca~~ed witn a mi~i~um of three (3) feet
of compacted cldY having a permeabIlity equal to or
less than I x lu- 7 em/sec. ~he ex~avDted material will
be disposed of in a perwitted TDWR Class 111 landfill or
a T,'pe l munl-::l\Jal land;':ll pe,rr,lttec by the 'fcXilE Oepa::t­
,:",:ent of l-!l?J .. t.h.

1. On-site surface ~ater. collected runoff. ~nd ~round-

~ \oo":1ter cn;:c~nte~"ed durinq construct lon will" be pre-
• treated, If required. and dischar~ed into th~ munic.~al

s~citdry s~wer system in accordance with the terms and
cCcdItions of an 1njustrial Waste Permit to be (Lta:n~d

f:~~ the Clt)" of .i~us~on~

""""--------~==~~=-,-------_._-----_.c----
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Mr. Seth C. B~r~l~t

~t.3y 1 -;, 1983
P.J-)e Tht·ee

4. Observably cont.Jminated sediments and soils containing
flce llq~ld s~JIl ue drained on-site by sprB.Jdlrig on
ar~ lr'pe::~'le.)ble SUr~JC0. i.e. a synthet.ic linc'r in a
ber~cd area. free lIquids collected WIll be disposed
of in a=~crd3ncc ,'lth Item 1. The draIned ~aterlal

E~all be dlspused of as a CldSS III ~r ~'ipe I w.Jste
(See :tex ~). The resulting excavations shall be Lack­
t1.11ed l.o.'lth .5uitJ.t·le 1';".aterl..11 and C3PP'2J as presented
i~ 1~~~ 3b, C, or a.

S. A ryrcundwa~er ffionitoring program WIll be initiated for
the upper sand aquifer withil1 30 days of co~pleticn of
the excavation cf areas M • Il as presented In lte~ 2.
Two grc~nd~ater ~onitoring wells, one upgradient anJ
one ~owngrajlent, will be sampled ~nd analyzed for the
pJra~eters specIfied in Ap~e!ldiK 1 at a frequency of 90
days, for a peried of one year. The USB ~f onc or more
eXIsting on-Sltc we:ls will be conSIdered for thIS rnonl­
torln1 l)r0;rJ~. 1he J~ratlon o! the mG~ltorlng pcoqr~~

\:: ~: be b;::cl on attenu:3tion o! t!:~ off-sltf- F.igr.1tic-·n
Ot the clia~..::':\in;ltl.)n In the: uppt::r san~i uquife~ reS\;ltln~

fr~~ the pr~~~s02 rc~~Ji31 a=tlcns ~l~h ~C30e=t to CX1S­
tln~ condItIOns. The follOWIng crIterIa will be used to
deterr..lne "'hen the aro:lnd,,'ater monitoring program "'Ill
be terr-inate,j or if aliJlllol,,,l gr.Jl:: ...;,,····_. r :r-nltoring
actl:n mJy te re~uired:

a. tXlstlng condItions will be defined as the cumulative
:';u:", of th" creCSOle c,:lnt.:Jr.Jinallts as liste:d in :\ppendlK
; In a r~prv:ent.Jtive Jowngradlent well to be InEta!led
~n ~r.c ~?i){"( ~:lnJ tlqul fer e

b. If ~uring the fIrst year of sampling and analysis,
the: cu~.ulatl~e sum of the creOSOte contaminants in
a repr"sc:nt~tIYe down-;raJlent well, less existing
conJltlons as defined in Item 5a, is less than 1 ppm
In "nr two (2) successive sampling rounds, thr:n the
r.":>nitoring progrJm will be t£:rrr,inated.

c. If during the first year of sa:npling and analysis,
the cumul.lti'le sum of the creosote contamints in
the represent~tivc downgradient well, less existing
conditions as defincd in Item Sa, is not less than
1 ppm in .lny two (2) successive sampling roundS, then
the monitoring program will be continued and addi­
tional remedial action will bc considered taking into
~ccount upyr .•dient conditions.

r­
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7. All cio~ur~ activitie~ ~~~o~iated with the above pre­
sr3m will be certified ~nd di[~ctly supervised by a
profe5sion31 cnylneer.

d. For the Furposc of calcuL1ting the cumulative suo.
of c=ensC)~c conl.l"inants, OOL (Lelow detec.tion

~ limits) Will be considered as zero (0) contri~ution..

8. Upon acqUIsition of the aforementioned properties, a
statement will be recorded on the deed notIfying any
po~-::n-::ial purcr.:ls.:lr of ~hc prop"rties th;"t the land
h~s been cont~minaLed with wood prescrviny plocess
",'dstes.

OJ

o
N
o
o
o

.-_._-_._---------------_._------ ---------------- - --- - -- ----

M~. Set~ L. D~~~~tt

~13.Y I ~, Ie 8 3
Page Feur

6. One deep g=ound~ater monltorlng well (approximately
200 reet) shall be installed on-site in the vlcinity
of areas M , ~ as shown On Plate 1. If the analyses
of the sac-pIes from this well show no detectable
creoSOte product contamination as listed in Appendix I,
then no additional remedial action other than as de­
fined in t~i~ Rc~eJial hction Plan shall be required by
T~~R for the use of this site for the purposes specified.
If co~~amin~tlc~ is encountered then we reserVE' the
option tn inltlnte addItional stujies ~o dete=~inc if
O~f-Slt~ d~5P3~31 pr~ctlc~S In t!lC ~lcinlty of thiS S1tC
signi!i=~~tl~' C0nt~lbuted to the con~a~ln3tion in thIS
aquifer.

If t~e ground~ater monitoring program is terminated based
upon the a~ove, then ~o additional remejial action or
monitoring shall be requirej by TOWk ether than as defined
In t~is Re~~jl~: A~ti~~ Flan for the use of the site for
the p~rp~scs SF~Clii~J.

We feel th3t this Re~edial Action Program will provide for
the development and use of this site in an environmentally
sound matter. We appreciate Town's assistance in the devel­
opment of this pro9r~m for this site and look forward to
a continued gooJ working relationship with your stbff.

METRO wishes to extend an invitation to TDWR to conduct an
on-aite inspection of the proposed Cavalcade Yard ~ Shop
site and to further discuss the proposed contamination Re­
medial Action Prouram. Please notify Donald Stankovsky,
lIouston Transit Consultants, (713) 871-0600, ext. 690 of the
dates you would be available for this inspection and diurussion.
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Mr. Seth l. BJrnl:t
}l,) y 1"1. U B)
Pa1e Five

----------------_._-----------'-"-

ThIS letter serves as formal notice that when METRO does
acquire tllis site. the necessary remedIal and closure
.)c:ions WIll be initIated by METRO In accordance with terms
of tile pro~ra~ agreed upon by MfTRO and TOWR.- This confir~s
H~TRO's verbal notifIcatIon durlns t!le meetIng of Harch 11.
1953 of M~~~0's .)n:icipated .)cqulsitlon and closure uf this
SI:e. Should M£T20 deCIde not to ptlrchasc the 51te. no
res?onsibllity :or SI:C cleanup or closure activities would
be assu;ned by HE'·'(O.

Very truly yours,

"~,, (A':/i, J
~/·/4t"/f./i J1"v." ~
111:::a~ D. AlcxJnder
Assistant Gencrdl Manager
Rail S1'3te= Dcvclo?~cnt

WDI> : DFS : prr
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A. DEFI~ITIO~ OF CRfOS0TE ~~STE PRODUCTS

Wood Dreservation KODI - Federal Register Vol. 45, No. 98,
l'lond:!:, /':,],. 19, 1960, Sectlun 261.32

Bottom sedi~ent sludge from the treatment'of wastewaters
fl'om ,,'ood p~es<!r\'l:1.J precessl:,l tll.lt use creosote and/or
pcnt3c~lcr~r!:e~~1.

FeC!eral Registe::- \'01. ~5, No. 98, Munday, ~lay 19, 1980,
l\~i-H};.~ix VI I

benzene
benz (,])anthraccne
bcnzo (a) p:;,::-",ne
ch::-','sene
4-ni::r:>i--henol
toluene
n.1phthalcne
phenol
:! -c~ 1orc?~1enol
2,~ dl~cth~'lp:lcnol

2,~,6 t:'i~hlcr~?1~en01

pentactllorpl.en:>l
_,6-dinitro-o-cresol
tctra~}~lcrophenol

AdditIonal CorOJ~nds of concern to Texas Dept. of Water
f-·es:JG ret's (1 JI;j\ J

fluor.J::thene
uCn~o(b):luJranthene

l~deno (1,2,3-Gd)!;~ene

d,bcnz(a)anthr3Cl:lle
uccnaphthylene

o

N
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o
o
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1 ~X .. S fJl:P.\ItHll::>;T or \\':\TER nf... .,uaCES

Houston HT~/Cavalcade Site - Reredial ~ction Program

Mr, ~illiam D, Alexander
Assistant General Manager
Rai 1 System Development
Metropolitan Transit A~~hority
P. O. 60x 6lq29
Houston, Texas 77208-1429

Dear Mr. ~lexander:

Re:

The De~art~ent has rpviowp~ the Remedial Action Program for the Cavalcade site
slJ~mitted May 15, 1~;;',J u: '. ". Id :.~~; "I the following comments:

Items 2, 3(a) and 4

II \AS II .\TU( UEI'FI OP\lC'T UOAKU

luul\ A Drcehol Jf . CI'Jlfnur.

(;'P',:" U. M,(lt,lC\. VICC Ch""1f1l 14n

Glrn £ ROilC')'

U'.O B.:-lL)lon

Lonnlf' A. ·'60" PJJt:.,im
lO~l.· U.'tkh

Soils contaminated with creosote wastes will be classified as Class I non­
hazardous since they were deposited prior to RCRA regulations. ~isposal
should be at a Class I site.

Item 5

The initial ground water mrnitoring program shall consist of one-time moni­
toring for priority pollutants from every well. Once this 9ata has been
evaluated, a quarterly program shall be implemented. This program shall
consist of monitoring one updip well and three downdip wells Quarterly for
one year. Parametric coverage will be dependent on a review of the initial
program analyses. At the end of one year of monitoring, the Department will
evaluate the data and decide what type of program will be required in thefuture.

~ ._--- ---------------
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Mr. WIlliam D. Alexander
Page 2

With t'he exception of the items previously mentioned, the Department concurs
with f:etropolltJn Translt Authority's Remedial Action Program for the
Cavalcade site. The Department will contact Mr, Don Stankovsky to conduct a
joint inspection and if you have further questions, please do not hesitate to
contact Mr. MiChael Dick at 512/475:5516.

Sincerely yours,

~1~D<~.
[xecutlve Director

ccs: Mr. Don Stankovsky, Houston Trans it Consultants
General Counsel's Office
Texas Department of Water Res0urces District 7 Office
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g.O RECOMME~DED FUTURE INVESTIGATIONS

This section presents reCommended future investigations required to
complHe the stUdy. Co",plet10n of the additional taSks will provide the
ntcessary information ana recommenoations to implement Phase 3 _ theremed1al actiOn prograr,.,

5.1 Recommended \;ork Tasks

The recommenoeo work taSks reGuired to complete the stUdy are presented asfall ows:

a. Moltional water level reaoings at the observation wells Should be made
each month. This 1S required to more accurately determine the ground­
water hYdrology at the site and will also aid in establishirlg repre­
Sentat1ve upgradient and downgrao1ent conditions.

Vuring the Course of the study, work was terminated on the HETRO-S~age One,
iegional Rail System. As a result, work on the Cavalcade Contamination
Survey was also terminated before completion. The findings and conclusions
presenteo herein were based on available information Obtained before the

• project was terminateo. Additional work is required to complete the study~

• dnd to provioe more oefinltive conClusions. Areas of uncertainty still
e.ists which may pose a considerable influence on the site's general suita_
tnilty ana long-tHor environmental effects.

b. An aOditional observation well should be installed on the west side of
the property to replace observation well CAV-0.-09 which was damaged.
Th1S replacement is necessary to properly monitor downgradient condI­
tions. Observation well CAV-Ow-12 should also be installed on the east
Side of the property. Property access prublems prevented the installa_tIon of this well.

d. Additional soil borings should be performed at the south end of the
site. This area has not been explored because of property access
problems. This is also the previous location of the major wood
treating facilities. Boring information would be required for the
excavation of the proposed retention area. Soil borings should also be
performed at the proposed Cavalcade Station for the excavation of apeoestrian tunnel.

9-1

c. All eleven wells located on the site property should be initially
sampled for complete priority pollutant analyses. Results of the
sampling and the additional water level reJdings will be used to
develop a long-term groundwater monitorin" program.

e. A ditCh reconnaissance should be performed to accurate~y determine
Which portions of the on-site ditches are visually contaminated and
would therefore require cleanup. This information would be necessary
to prepare the contract documents for the Remedial Action cleanup.

a:---­
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Additional exploration is required to more accurately determine the
location and extent of the contaminated disposal areas requiring
excavation and removal. This task may be performed by additional
bor1ngs, probing, or excavating test trenches and inspection pits.
ThIs information is required to reduce the amount of over-excavated
materials to be disposed at a TDWR Class I hazardous waste facility.

Continued work with preparing detailed co~struction specifications for
the site preparation and demolition contractor's is also recommended.

Re-sample the deep well CAV-OW-06 to verify the toluene contamination.

All additional work performed should be incorporated into a revised.
fInal engineer"ing report.

f.

h.

I •

! g.
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